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51. E. 3JlJlEHrOPH 

KpHTHHeCKHH IiepeCMOTp MHT 03 a B CBH 3 H C yHCHHCM 
o cnHpajibHOH CTpyKType xpomocom 

C 12 Ta6ilHUaMH pHCyHKQB 
(nojiyneHO 2 X 1939) 

I. 06uuie 3aMeMaHHB 

Bonpoc o cnupajibHOH CTpyKType xpomocom b HacTOHiuee BpeMH HBAneTCH ijeH- 
TpaJIbHblM MOMeHTOM npH HCCJieAOBaHHH MHT03a H MCH03HCa. B HeKOTOpbIX OTHOUieHHHX 
Bonpocbi cnHpajibHOH CTpyKTypbi xpomocom MoryT y>Ke CAHTaTbcn Bnojme BbincHeH- 
HblMH. EABa AH, HanpHMep, MoryT B03HflKHyTb COMHeHHH B TOM, mo BHyTpH MeMOTH- 
qecKHx xpomocom HMeiOTCfl cnnpaAbHo H3orHyTbie xpoMOHeMbi. H3yqeHne cnwpajibHbix 
cTpyKTyp MeMOTH^ecKHx xpomocom 3a nocJieAHee BpeMH b ocoSchhocth npoABHHyaocb 
BnepeA b cba3h c ycoBepmeHCTBOBamieM mctoahkh HCCAeAOBaHHA. OKa3ajiocb, ato jljih 
oSHapyweHHH BHyrpeHHnx CTpyKTyp MenoTHAecKHx xpomocom, t. e. 3aKAioqeHHbix 
BHyTpH HHX CnHpaJIbHO H30rHyTbIX XpOMaTHA, B oSmeM, He HTpaeT 0 C 060 H pOJIH (J)HKCa- 
Hhh MaTepnajia no TOMy hjih HHOMy penemy hjih >Ke onpacna npenapaTOB kakhm-ahSo 
cneiiHajibHbiM mctoaom. 

KoHeHHo, (JjHKcaiiHH MaTepnajia h cnoco6 oKpacKH npenapaTOB hmciot sanmoe 
3HaneHHe, ho, noAnepKHBaio sto, oTHiOAb He pemaiomee. JJah noAyqeHHH npenapaTOB 
co cnHpajibHOH CTpyKTypon b MenoTHqecKHX xpoMocoMax peuiaiomHM 4>aKTopoM ona- 
3biBaeTcn cocTOHHne o6T>eKTa nepeA (})HKcaHHeH. 06pa6oTKa ma3kob MaTepHHCKHx 
KJieTOK nbuibiibi nepeA ^HKCanneH napaMH aMMnana — mctoa KysaAa (Kuwada [ 45 ]) — 
OTKpblJia B 3T0M OTHOHieHHH OTpOMHbie B03M0>KH0CTH. 

B nocjieAHee BpeMH MeTOAHKa npeA^HKcannoHHOH, o6pa6oTKH MaTepnajia Ann 
oSHapyweHHH BHyTpeHHero CTpoeHHH MenoTHAecKHx xpomocom 3HaHHTejibH0 yco- 
BepmeHCTBOBaHa. npH o6pa6oTKe MaTepnajia napaMH aMMnana nepeA (^HKcannen no 
Me to Ay KyBaAa TpyAHo cnojibKo-HnSyAb toaho A03HposaTb bo3agmctbh 6. YcoBepuieH- 
cTBOBaHne MeTOAa KysaAa, npeAJioweHHoe ero yneHHKOM Oypa (Oura [ 72 ]), b 3HaAH- 
xejibHon cTeneHH ycTpaHHeT yKa3aHHbie TpyAHocTH. 

CyAH no TeM MHKpo(})oTorpa(})HHM, KOTopbie npHBeAeHbi b pa6oie Oypa, mokho 
3aKJiioqHTb, ato aBTopoM nojiyqeHbi npenpacHbie pe3yjibTaTU npn o6pa6oTKe MaTepnajia 
nepeA <J)HKcaijHeH pacTBopaMH KCN, NaHCO s , NaOCl b KOHneHTpannnx ot 2~ 4 ao 
2 -9 MOA. 

npeA^HKcaiiHOHHOH o6pa6oTKon MaTepna^a bo3mo>kho, 0Ka3biBaeTcn, pacTBOpHTb 
XpOMBTHH MeHOTHHeCKHX XpOMOCOM H o6Hapy>KHTb BHyTpH HHX CnnpaAbHO H30rHyTbie 
XpOMOHeMbl. B pa3JIHHHbIX BHA0H3MeHeHHHX MeTOA 3T0T HailieJI IUHpOKOe npHMeHeHHe 
B COBpeMeHHOH IJHTOAOTHAeCKOH TeXHHKe. CAeAyeT OTMeTHTb, ATO paCTBOpeHHe XpOMa- 
THua, c i^eAbio o6Hapyn<eHHH CTpyKTypHbix SAeMeHTOB BHyrpn xpomocom, c SoAbiunM 
ycnexoM npHMeHneTcn BceMH aBTopaMH npn H3yqeHHH BHyTpeHHnx CTpyKTyp MenoTH- 
qeCKHX XpOMOCOM, XOTH CnOCo6bI paCTBOpeHHH XpOMaTHHa H pa3AHAHbI. KpOMe AByx 
BbiiueyKa3aHHUx paSoT, cnennaAbHo nocBHiueHHbix MeTOAHKe pacTBOpeHnn XpOMaTHHa 
MeHOTHAecKHX xpomocom, CAeAyeT OTMeTHTb paSoTbi Apyrnx asTopos: He6eAH (Ne- 
bel [ 69 ]) h TecKHHC h Cmhc (Huskins and Smith [ 30 ]). He6eAb nojiyqnA h pacTBOpeHne 
XpOMaTHHa MenOTHAeCKHX XpOMOCOM npH KpaTKOBpeMeHHOM nOACyiUHBaHHH Ma3KOB MaTe¬ 
pHHCKHx KAeTOK nuAbijbi Ha npeAMeTHbix CTenAax nepeA <J)HKcaijHeH. KpoMe toto, 
pacTBOpeHne xpomathha HeSeAeM 6mao noAyqeHo npn o6pa6oTKe MaTepnaAa pacTBo- 
poM Na 2 S0 3 . 
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Ecjih Bonpoc o cnnpaAbHon CTpyKType MenoTHAecKnx xpomocom, bo bchkom cjiy- 
■qae b HenoTopbix oTHomeHHHX, BnojiHe nceH, to noJioweHHe sto He CAeAyeT pacnpo- 
-CTpaHHTb Ha mhto 3. FIoKa TOJibKO 3aMeAy, ato ecjiH caM no ce6e (J)3 kt HaAHAHH cnnpaAen 
iB MeHOTHHeCKHX XpOMOCOMaX He nOAJie>KHT COMHeHHIO, TO OHeHb HeA0Ka3aTeJIbHbIMH 
IHBAHIOTCH BCe Te ABHHbie, KOTOpUe OTHOCHTCH K BOnpOCy 0 CnHpaJIbHbIX CTpyKTypax 
MHTOTHAeCKHX XpOMOCOM. 

3Aecb, OAHano, CAeAyeT bhccth HenoTopyK) HCHOCTb. JJeAo b tom, ato SoAbiiiHHCTBo 
HCCAeAOBaHHH, TpaKTyKHUHX 0 CnHpaJIbHbIX XpOMOHeMaX B MHTOTHAeCKHX XpOMOCOMaX, 
CoSCTBeHHO K MHT03y He OTHOCHTCH. BeAb BTOpoe peAyKaHOHHOe AeAeHHe He AOJI>KHO 
BCe >Ke paCCMaTpHBaTbCH KaK «THnHAHbIH» MHT03. Bo BTOpOM peAyKHHOHHOM AeAeHHH 
xpoMocoMbi xoth h 3HaqHTejibHo SoAee AAHHHue, qeM b MeTa(})a3ax nepsoro peAyKHHOH- 
hoto AeAeHHH, ho BCe >Ke, no cpaBHeHHio c xpoMocoMaMn mht«3ob b MepHCTeMax Kopern- 
kob, 3HaHHTeAbHo yKopoAeHbi. 

OAHaKO, nOA3BAHK)mee SoAbHIHHCTBO ABHHblX 0 CnHpaAbHHX CTpyKTypax MHTO¬ 
THAeCKHX XpOMOCOM 'OTHOCHTCH HMeHHO K XpOMOCOMaM MaTepHHCKHX KAeTOK nblAbHbl 
hah, b AymueM CAyqae, xpoMocoMaM mhto3ob nepBHAHoro HApa nbiAbueBoro 3epHa. 
CTpyKTypbl XpOMOCOM B 060HX CAyA3HX paCCMaTpHBaiOTCH oSbIAHO HMeHHO KaK CTpyK- 
Typbi, npHcymne mhtothacckhm xpoMocoMaM, — xapanTepHbie ajih hhx. He roBopn 

0 TOM, ATO XpOMOCOMbI BTOpOTO peAyKHHOHHOro AeAeHHH He BCeTAa HBAHIOTCH B nOAHOM 
CMbICAe aHaAOTHHHblMH XpOMOCOMaM MHT030B, CAeAyeT nOA^epKHyTb, ATO TO >Ke OTHO¬ 
CHTCH h k mhtothacckhm xpoMocoMaM AeAeunn HAep b nbiAbHeBbix 3epHax. B o6ohx 
CA yqanx CHAbHoe coKpaiueHHe xpomocom, kohcaho, mokct oSycAOBHTb cymecTBeHHbie 
H3MeHeHHH BHyTpeHHCH CTpyKTypbl 3THX XpOMOCOM no CpaBHeHHH) C XpOMOCOMaMH 
«THnHHHbIX» MHT030B. 

BnponeM, BnoAHe noHHTHO, noAeMy hmchho CTpyKTypbl mhtothacckhx xpomocom 
no npenMymeCTBy HCCAeAOBaAHCb Ha OTAeAbHbix KAeTKax, a He b MepHCTeMax Kopem- 
kob. Bo3Mo>KHocTb o6pa6oTaTb nepeA (JmKcauneH oTAGAbHyio KAeTKy, xoth 6bi, Hanpn- 
Mep, napaMH ajviMnaKa, 3HaAHTeAbH0 Aerqe, acm o6pa6oTKa MepncTeMaTHAecKHX kactok 

KOpHH. 

H3 Bcero BbimeH3AO>KeHHoro CAeAyeT CAeAaTb buboa o tom, ato CTpyKTypa mhto- 
THAeCKHX XpOMOCOM AOA>KHa H3yAaTbCH C yqeTOM Toro, KaKOH HMeHHO MHT03 HCCAe- 
AyeTCH. Kohcaho, coKpaiueHHe xpomocom, o kotopom niAa peAb h KOTopoe, KaK npa- 
bhao, HMeeT MeCTO bo BTopoM peAyKHHOHHOM AeAeHHH h b AeAeHHH nepBHAHoro HApa 
nbiAbueBoro 3epHa, He aoa>kho paccMaTpHBaTbcn KaK HBAeHne HCKAWAHTeAbHoe, Ha6Aio- 
AaeMoe TOAbKo b sthx AByx CAyqanx. J^awe h b KopeniKax, b ocoSchhocth b KAeTKax, 
pacnoAo>KeHHbix okoao caMoro KOHAHKa kophh, oAeHb AacTo yAaeTCH Ha6AK)AaTb CHAbHo 
coKpaiueHHbie xpoMocoMbi. H3BecTeH hcauh pHA (})aKTopoB, b bi3biBaioiHHX coKpaiueHHe 
XpOMOCOM B MHT03aX. MeTOA yKOpOAeHHH XpOMOCOM HH3K0H TeMnepaTypQH, npeAAO>KeH- 
huh Jl. H. J^eAOHe [ n ], b HacTOHiuee BpeMH BorneA Aa>Ke b uHTOAornAeCKyio npaKTHKy. 

BTOpOH BbIBOA, KOTOpblH TAK>Ke CAeAyeT H3 H3A0>KeHHbIX BblUie ASHHUX, OTHO¬ 
CHTCH k ycAOBHHM KyAbTypu noAonbiTHoro MaTepnaAa. Ycaobhh KyAbTypu noAonbiT- 
hoto MaTepnaAa aoawhm SbiTb t3khmh, ato6u coKpaiueHHe xpomocom 6hao, no bo3- 
mo>khocth , npeAOTBpaiueHO. 

II. 0 cnHpajibHoft CTpyKType xpomocom 

A. 3aMeqa hhh no noBOAy TepMHHOJiorHH 

CnnpaAbHbie CTpyKTypbl xpomocom H3yAai0TCH mhothmh aBTopaMH, h TepMHHbi, 
ynoTpeSAHeMbie ajih o6o3HaAeHHH oahoto h toto >Ke hbachhh, 0Ka3UBai0TCH hhotab 
COBepmeHHO pa3AHAHbIMH. 

rioSTOMy, npe>KAe AeM nepexoAHTb k noApoSHOMy H3A0>KeHHK) AaHHbix o cnnpaAb- 
HOH CTpyKType XPOMOCOM, HeoSxOAHMO BKpaTUe OCTaHOBHTbCH Ha TepMHHOAOTHH. 
Mo>KeT noKa3aTbCH, ato Bonpoc o TepMHHOAOTHH HeyMecTeH b a3hhom a63aue, t. e. nepeA 
H3Ao>KeHHeM Bcero MaTepnaAa. OTAacra sto, kohcaho, TaK, ho, c Apyron CTopoHbi, 
6e3 npeABapnTeAbHoro nonCHeHHH xoth 6bi AByx ochobhmx TepMHHOB hcbo3mo>kho h3ao- 
>KeHne MaTepnaAa, HMen b BHAy 3anyTaHH0CTb Bonpoca o cnnpaAbHoft CTpyKType xpo- 
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mocom. AHrjiHMCKHe TepMHHM «coli» m «coiling», t. e. CBepTbraaHne hhth b Kojibija, 
o'leiib 'iacTO, b ocoSeHHOCTH b 1927—1930 rr., jhiohckhmh aBTopaMH ynoTpe6jiniOTCH 
na pnay c TepMHHaMH «spiral» h «spiralisation», t. e. cnHpajib, cnHpajiHsauH^ 

B nocneAHee BpeMH o6Hapy>KHBaeMbie b MenoTHnecKHX xpoMocoMax CTpyKTypbi 
naabiBaHJTCH «spiral structure)). TepMHHOM >Ke «coiling» name Bcero oGosHanaeTCH npo- 
uccc coKpameHHH HHTeu, b TeneHne KOToporo ohh 3aKpyHHBai0TCfl b*° cnnpajiH. 

C Jiio6e3Horo pa3pemeHHH npo<J). T. A. JleBHTCKoro, no3BOJinio ce6e npHBecra 
MueHue, KOTopoe 6buio hm BbiCKa3aH0 no 3T0My noBOAy. r. A. JIcbhtckhh OTMeTHJi, 
•no «cnnpaJiHMn» Ha3biBaTb CTpyKTypbi, o6Hapy>KeHHbie b MenoTHHecKHX xpoMocoMax 
(HanpHMep, aHajiornHHbie H3o6pa>KeHHbiM Ha pnc. 87 Ta6ji. IX), HenpaBHJibHO. Flo 
MHeHHio T. A. JleBHTCKoro TaKHe hhth CJieAOBajio 6bi o6o3HanaTb «BHHTOo6pa3HO 3aKpy- 
•ieHHbIMH». 

KOHeHHO, C 3THM IjeJIHKOM CJieAyeT COmaCHTbCH. O^HaKO, B ASHHOM C 006 meHHH 
H 0CT3BJIHI0 pyCCKHH TepMHH CnHpaJlb TOJIbKO nOTOMy, HTO OH y>Ke npOHHO BOIIieJT 
b o6hxoa, CTan npHBbiHHbiM. KpoMe 3Toro TepMHHa, caeAyeT noApo6Hee ociaHOBHTbCH 
eme Ha oahom, KOTOpbin oneHb nacro hjih ynoTpe6jineTCH HeBepHO, hjih BOBCe He yno- 
TpeSjiHeTCH. Ha pnc. 88 Ta6ji. IX H3o6pa>KeHbi b33hmho o6BHBaiomHecH hhth. B npo- 
THBonojio>KHOCTb cnHpajiH3aijHH xpoMaTHA, TaKoe pacnojio>KeHHe hx 6buio o6o3HaneHo 
KyBaAa, a 3aTeM npHHHTO h 6ojibiiiHHCTBOM HHTOJioroB, TepMHHOM «twisting», t. e. CKpy- 
HHBaHHe, o6BHBaHne. FIoA^epKHBaio, hto TepMHHOM «twisting» caeAyeT o6o3HanaTb 
HMeHHO B33HMH0e o6BHBaHHe XpOM3THA, a HH B KOCH Mepe He CnHpaJTH3aHHH) HX. 

J^onepHHe xpoMaTHAW, 6yAt> ohh pacnojio>KeHbi napajuiejibHO hjih B3aiiMH0 o6BHTbi, 
MoryT 6biTb coBMeCTHO 3aKpyHeHbi b cnnpajiH. YnoTpeSjieHHe TepMHHOB «spiralisation» 
hjih, no-pyccKH, «cnHpajiH3aqHH» h «twisting» — «o6BHBaHHe», b AajibHenmeM 6yAyT 
ynOTpeSjIHTbCH MHOIO B COOTBeTCTBHH C A^HHblMH BblUie pa3’bHCHeHHHMH H OTOBOpKaMH. 

B. HcTopHiecKne a a h h bi e 

FlepexoAH k H3Jio>KeHHio jiHTepaTypHbix auhhmx o cnnpajibHOH CTpyKType xpoMO- 
com, Heo6xoAHMo OTMeTHTb cJieAyiomee. Xoth 3aAaHeH AaHHoro coo6meHHH h hbjihctch 
KpHTHHeCKHH nepeCMOTp MHT033 B CBH3H C yHCHHCM 0 CnHpaJIbHOH CTpyKType XpOMO- 
com, Hejibsn Bee >Ke orpaHHHHTbcn npHBeAeHneM JiHTepaTypHbix a^hhux TOJibKo b otho- 
IIieHHH MHT033. HeB03M0>KHbIM 3T0 0Ka3bIBaeTCH nOTOMy, HTO yHeHHe 0 CnHpaJIbHOH 
CTpyKType xpomocom Han6oJiee nojiHO pa3pa6oTaHO hmchho b OTHomeHHH Meno3HCa. 
B mok) 3aAaHy He bxoaht H3Jio>KeHHe Bcex HMeioiunxcH JiHTepaTypHbix AaHHbix no Bonpocy 
o cnnpajibHOH CTpyKType xpomocom. HacTonman rjiaBa hh b Koen Mepe He AOJi>KHa 
paccMaTpHBaTbcn KaK HcnepnbreaiomaH CBOAKa Bcex pa6oT, 3aTparHBaioiUHX 3Ty npo- 
SjieMy. Mhoio npHBOAHTCH, c oahoh CTOpoHbi, pa6oTbi, xapaKTepHbie ajih toto hjih hhoto 
3Tana b H3yneHHH BHyTpeHHHX CTpyKTyp xpomocom — HanSojiee Ba>KHbie h xapaKTep¬ 
Hbie HCCJieAOBaHHH, — a c Apyroii CTOpoHbi, b AaHHoii rjiaBe HCnojib30BaHbi JiHTepaTyp- 
Hbie AaHHbie, HMeiomne HenocpeACTBeHHoe oTHomeHne k H3ynaeM0My Bonpocy, h 3Ha- 
HHTejibHbiH HJuiiocTpaTHBHbiH MaTepHaji (MHKpo(J)OTorpa(J)HH), KOTopbiii, SyAy^n o6pa- 
6otah cneunajibHbiM mctoaom, nocjiy>KHJi ajih npoBeAeHHH hoboto, opHTHHajibHoro 
nepenccjieAOBaHHH Bcex AOKyMeHTaJibHbix AauHbix no cnnpajibHOH CTpyKType xpomocom. 

B pa6oTe BapaHeuKoro (Baranetzky [ x ]) b Meno3HCe y Tradescantia 6buiH BnepBue 
onncaHbi cnnpajibHbie CTpyKTypbi xpomocom. J^o chx nop H3yMHTejibHbie AaHHbie 3Toro 
aBTOpa HeAooueHeHbi. Kacancb pa6oTbi BapaHeuKoro, pa3JiHHHbie aBTOpbi, oSmhho, 
KOHCTATHpyiOT TOJIbKO TOT (J)3KT, HTO HM o6Hapy>KeHbI 6bIJIH CnHpaJIbHbie CTpyKTypbi 
MeHOTHHeCKHX XpOMOCOM. 

KoHeqHO, Tenepb o6Hapy>KeHHe cnnpajibHbix CTpyKTyp He npeACTaBJineT oco6ux 
3aTpyAHeHHH, ho BapaHeuKHM 3 th CTpyKTypbi HCCJieAOBaHbi 6buin b to BpeMH, KorAa 
o BHyTpeHHen opraHH3auHH xpomocom HHHero He 6buio h3bcctho. TeM He MeHee H30- 
6pa>KeHHe cnnpajibHOH CTpyKTypbi auho aBTOpoM CTOJib tohho, hto, Aa>Ke 50 JieT cnycTH, 
TiuaTejibHoe H3yHeHHe ero pncyHKOB motjio 6bi HaBecTH HCCJieAOBaTejien, paSoTaBiunx 
b 1927 — 1^30 rr., Ha BecbMa Ba>KHbie AeTajiH, nepeoTKpUTbie TOJibKo BnocjieACTBHH. 

HCCJieAOBaHHH 3THM aBTOpOM npOBOAHJIHCb Ha >KHBbIX MaTepHHCKHX KJieTKaX 
nbuibqbi, noMeiueHHbix b Kanjie BOAbi. FIoBHAHMOMy, cpeAa, b KOTOpoil HaxoAHJiHCb 
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TABJ1HUA I (PLATE I) 



Phc. 1—10. 

v 

Phc. 1 h >*3aHMCTB0BaHbi H3 paOoTbi Baranetzky, 1880. H 3 pucyHKa aBTopa 41 b aaimOM 
cjiyqae B3BTbi TOjibKO aBe OTaeJibHbie xpomocomm JVTs 1 -a, N° 2-b. 

Phc. 1 — CTpejiKOio 3a N° 1 mhoio OTMeqeHa KHHeTHqecKaH nepera>KKa. Bhaho H3MeHeHne 
nanpaBJieHHH 3aKpyqnBaHHH cnnpajiH. — Phc. 2. CTpejiKOio N° 2 mhoio OTMeqeHa pa 3 aB 0 eHH 0 CTb 
xpOMOcOAibi, Ha hto Gbijio oGpameno BunManne h csmhm Baranetzky. 

Phc. 3. M 3 paGOTbi Strassburger, 1882. ripo^aTHqecKaH xpoMOcOMa H3 SHaocnepMa Fritillaria 
imperialis. 

Phc. 4 h 5. H 3 Carnoy, 1884. 

Phc. 4. flapo H3 cjhohhoh >Keae3bi aByKpbuioro. Carnoy nnuieT <4a partie interieure se d£roule 
sous la forme d’un fil spiral». riOBHanMOMy, Ha BbiTHHyTbix xpoMOcoMax Kanne-TO cTpyKTypbi 6bijin 
npHHHTbi aBTOpoM 3a pa3BepHyryK) cnnpajib, hto, BnpoqeM, He nOMemano aBTOpy BnojiHe OTqeTJiHBO 
pa30opaTbcn b CTpoeHHH ahckob, Ha6jiK)aaeMbix hm b xpoMOcoMax cjihdhhmx >Kejie3. 

Phc. 5. JJeTajib OTaejibHOH xpoMOcoMbi cjhohhoh >Kejie3bi aByKpbuioro. OqeHb TOqHO H30opa- 
>KeHO CTpOeHHe aHCKOB H3 xpOMOMepOB. 

Phc. 6, 7. M 3 HaBauiHHa C. T., 1910. 

XpoMOMepbi b xpoMOcoMax aejieHHH renepaTHBHOro «apa >nbijibueBbix TpyGoqeK. Lilium marta- 
gon. Ha pnc. 6 nonepeqHoe onTHqecKoe ceqeHne oanoft H3 xpomocom. BnaHbi qeTbipe xpOMOHeMbi. 

Phc. 8. M 3 Sands H., 1923. 

MeHOTHqecKan xpoMOcOMa Tradescantia virginica. CTpyKTypa xpomocomm, H3o6pa>KeHHaH 3 bto- 
poM, HecoMHeHHO, HBjiqeTCH pe3yjibTaT0M pacnaaa cnnpajiH. 

Phc. 9—10. M 3 Kaufmann, 1926. 

Phc. 9. AHa4)aTHqeci<aH xpoMOcOMa. B ana<J)a3e xpoMaTnaw nepeBHTbi (twisting). 

Phc. 10. OaHa H3 xpomocom Tejio^aTHqecKoro napa «. . .the thightening of the spirals. . . 
give indications of more closely wound threads than during the earlier stages. . .» ConpameHMe xpo- 
mocom, HMeBmee mccto b Tejio 4 >a 3 e (tassement polaire), 06ycj10BH.no cnHpajiH3aumo xpomocom b Tejie- 
4)a3e. Podophyllum. 


Fig. 1—10. 

Fig. 1 and 2. From Baranetzky, 1880. Out of the author’s fig. n° 41 only two individual chro¬ 
mosomes are reproduced. 

Fig. 1. Arrow 1 indicates the kinetic constriction of these chromosomes. In their arms 
the change in direction of spiral running is visible. 
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na6jiK>AaeMbie KJieTKH, npeACTaBJiflJia CMecb cjih 3H, BbiAaBJiHBaeMOH H3 nbuibHHKOB 
BM6CT6 C MaTepMHCKHMH KJieTKaMM IlblJIblJbl, C BOAOK). O^eBM^HO, ^TO CpeAa 3Ta B CHJiy 
KaKHX-To o6cTOHTejibCTB o6ycjioBHJia nacTHHHoe pacTBopeHHe xpoMaTHHa MeHOTHnecKHX 
xpomocom. Hmchho, 3to «p a c t b o p e h h e» xpoMaTHHa, nan y>Ke ynasaHo 6 mjio 
paHee, h ABJineTCH HenpeMeHHbiM ycnoBHeM ajih o6Hapy>KeHHH cnupajibHbix CTpyKTyp 
MeHOTuqecKHX xpomocom. Ecjth yqecTb, hto cimpajibHbie CTpyKTypbi BapaHepKHM HaSjiio- 
AajiHCb Ha HeoKpauieHHbix npenapaTax, to ocraeTCH TOJibKO nopawaTbcn tohhocth 
ero Ha6jiK)j;eHHH. 

YKa>Ky, HanpHMep, cjiejtyiomee. Ha puc. 1 h 2 Tabji. I, 3anMCTBOBaHHbix mhoio 
H3 .paSoTbi BapaHepKoro p], CTpeJinoK) 3a N® 1 oTMeqeHa ojtHa H3 xpomocom. Hanpa- 
BJieHne cnHpajTH3ai|HH xpoMOHeM b npasoM miene ee h b jicbom 0Ka3biBaeTCH pa3JiHH- 
hwm. FIpaB^a, caM aBTop Himero no 3T0My noBo^y He HanucaJi, ho oSteKTUBHocTb ero 
Ha6jH0,HeHHH CTO Jib BeJIHKa, HTO pHCyHKH COBepmeHHO HCHO CBHACTe JI bCTBy K)T 0 TOM, 
qTO BHAeji aBTop. H3MeHeHHe b HanpaBJieHHH cnnpaJiH3aiiHH xpoMOHeM, npowc- 
xoAHiuee b MecTe KUHeTunecKoii nepeTjDKKH, Tenepb, nan h3bcctho, onucaHO, ho b nep- 
Bbix paSoTax KyBa.ua (Kuwada [ 43,44 ]), Kay(})MaHa (Kaufmann [ 35 ]) h CanaMypa (Saka- 
mura p 3 ]) oho He 6biJio eme o6Hapy>KeHo. Ha puc. 2 CTpeJiKoft X® 2 mhoio oTMeqeH pa3- 
HBOeHHblH KOHeiJ O^HOH H3 XpOMaTHA- 

J^ByMH roflaMH no3,THee paboTbi EapaHeuKoro BbiuiJia pa6oTa .CTpacbyprepa 
(Strassburger [ 86 ]), nocBHmeHHan H3yqeHHio CTpyKTyp MHTOTimecKHx xpomocom. 

B 3toh paboTe Crpacbyprep b npo^aTHMecKHX xpoMocoMax H^ep SHAocnepMa 
Fritillaria imperialis Ha6jnoj;aji b npo(J>a3ax xpoMocoMbi, cocroHmue m 3 pn^a nepe- 
ayiomHxc^ ahckob; o^hh H3 hhx xoporno OKpaniHBaJiHCb, a Apyrne He oKpauiHsajmcb. 
Crpacbyprep hccomhchho HMen AeJio c xpoMOMepaMH, ho noneMy-TO oh cmrraji, wo 
HaSjiiOAaeMbie hm CTpyKTypbi AOJPKHbi SbiTb H^eHTHHHbi TeM cnupajiHM, KOTOpbie b Meiio- 
3Hce onwcaji EapaHeiiKUM (puc. 3 Tabu. I). 

B CBoa,Ke KapHya (Carnoy PJ) 1884 r. npHBOAHTCH aaHHbie o CTpyKTypax xpo- 
mocom b cniOHHbix >Kejie3ax y jihhhhok AByKpbuibix. KpaiiHe jiiobonbiTHO, hto b Heno- 
TOpbix cjiynanx KapHya b sthx xpoMocoMax Ha6jiio,naji «les disques transversaux», 
a HHor.ua no ero >Ke .raHHbiM, «. . .la partie interieure se deroule sous la forme d'un 
fil spiral» (pnc. 4 n 5 Tabu. I). 3aMeqaTejibH0, hto ,na>Ke b 1931 r., b paSoTe Kay(})MaHa 
(Kaufmann [ 36 ]), noBTopneTCH oiimbna KapHya. Kan h3bcctho h ajih xpomocom cjiioh- 
Hbix >KeJie3 Drosophila Kay(J)MaH 0 M 6buin onncaHbi He ahckh, a cnnpajin. 

B paboTax OapMep n LUoyB (Farmer and Shove P 7 ]), Munne (Miyake [ 63 ]) h BaH 
XepBep^eH (van Herverden P 5 ]) xoth h 6mjih nonbiTKn npoBepnTb n no,rpo6Hee nccjie- 
AOBaTb cnnpajibHbie CTpyKTypbi, onncaHHbie EapaHeuKHM, ho, KpoMe nyraHHijbi b stom 


nodmicu k pucyHKaM ma6A. I (npodoAncemie) 

Fig. 2. Arrow 2 indicates the dual nature of the spiral thread. 

Fig. 3. From Strassburger, 1882. Prophatic chromosome from the endosperm of Fritillaria 
imperialis. 

Fig. 4 and 5. From Carnoy, 1884. 

Fig. 4. Nucleus of a salivary gland cell of a dipteran. Carnoy describes this figure as a <<partie 
interieure qui se deroule sous la forme d’un fil spiral» Possibly Carnoy mistook some structures in 
the crushed nucleus for an uncoiled spiral. 

Fig. 5. Detail of a chromosome from the salivary gland cells of a dipteran. The discs and their 
chromomere structure as well as chromonemes are represented very clearly. 

Fig. 6—7. From Nawaschin, S. G., 1910. 

Representing the chromomere structure of chromosomes at mitosis of the pollen tube nucleus 
in Lilium Martagon. 

Fig. 6. Represents the transversal optical section of such a chromosome; its quadruple nature 
is visible. 

Fig. 8. From Sands, 1923. Meiotic chromosome of Tradescantia virginica. The structure of 
the chromosome represented by the author, is indoubtley the result of desintegration of the spiral 
structure. 

Fig. 9—10. From Kaufmann B., 1926. 

Fig. 9. Anaphatic chromosome of mitosis in Podophyllum root tip with twisted chromatides. 

Fig. 10- One of the chromosomes of a telophatic nucleus of mitosis in Podophyllum root tip. 
According to Kaufmann at this stage «. . .the thigtening of the spirals. . . give indications of more 
closely wound threads than during the earlier stages» 
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H. E. SJTJTEHrOPH 


Bonpoce, He npHBejm hh k kbkhm nojio>KHTejibHbiM pe3yjibTaiaM. Tan, HanpHMep, BaH 
XepsepAeH b 1910 r., noBHAHMOMy, HaSjnoAaji cnwpajibHbie CTpyKTypbi MeiioTHHecKHx 
xpoMocoM y Tradescantia, ho, b npoTHBonojio>KHocTb CrpacSyprepy, HCTOJiKOBaji k Hx 
nan ahckh. 

B oSmeM, Hy>KHo cna3aTb, hto oTAenbHbie paSoTbi no H 3 yneHHio cnHpajibHoii CTpyK- 
Typbi xpoMocoM, noHBJiHBuiHecH ao 1926 r., He co3AajiH ocoSoro HHTepeca k 3T0My 
Bonpocy h He nocTaBHJiH ero b ijeHTp BHHMaHHH scex ijHTOJioroB. OcraBancb «qaCTHbiM» 
BonpocoM mrrojiorHH, cnHpajTbHan CTpyKTypa xpoMocoM mhothmh aBTopaMH b TeneHHe 
3Toro nepHOAa Bee >Ke HccjieAOBanacb. Hawdonee H 3 BecTHbi cJieAyroiime paSoTbi: Bohcbh 
(Bonnevie [ 4 - 5 ]), Ae TopH (de Horne [ 27 ]), BeiiAOBCKoro (Vejdovsky [ 93 ]). 

XOTH paSoTbl 3TH H BbinOJTHeHbl BeCbMa AOSpOCOBeCTHO, OAHaKO, OHH He npeACTa- 
bjihiot Toro HHTepeca, mo no3AHeMmne HccjieAOBaHHH, Aa>Ke h MeHee coBepmeHHbie 
b TexHHnecKOM OTHomeHHH. Ha aojho BbimeyKa3aHHbix aBTOpOB Bbinaii^ 3aAana noA- 
roTOBHTb noHBy. H HecoMHeHHO, mo Bee Aa-JibHeimiee pa3BHTne yneHHH o cnHpajibHoii 
CTpyKType XpOMOCOM BO MHOrWX OTHOHieHHHX HCXOAHT H3 HaSjlIOAeHHH, H3J10>KeHHbIX 
b paSoTax 3thx HMeHHo aBTOpOB. B ynaaaHHbix paSoTax AenaiOTCH nonbiTKH ycra- 
UPBMTb cooTHomeHne Me)KAy xpoMOHeMaMH (t. e. tcmh hhtchchbho oKpamHBaio- 
IAHMHC3 HHTHMH, mo o6Hapy>KHBaiOTCH BHyTpH XpOMOCOM) H CTpyKTypaMH nOKOH- 
ih;hxch HAep. 

KomjemjHH y>Ke BnojiHe cjiojKHBiiiaHCH — penb hact y>Ke SyKBajibHO o MoptJjojio- 
nmecKoii HenpepbiBHOCTH xpoMocoM, o HajiHHHH hhtch b noKOHiimxcH HApax. HeAO- 
CTaTOHHOe KOJIHHeCTBO (J)3KT0B, a maBHblM o6pa30M, oSHJTHe (J)3KT0B npOTHBOpe^H- 
Bbix, He npHBOAHT eme k OKOHHaTejibHOMy pemeHHio Bonpoca. 

BnOJTHe B03M0)KH0 T3K>Ke, HTO OTHOCHTeJlbHO CJiaSoe pa3BHTHe reHeTHHeCKHX HCCJTe- 
AOBaHHH Toro BpeMeHH eme He AaeT AocraTOMHO cwibHOH onopu HccjieAOBaHHHM, koto- 
pbie, no caMoii cym CBoen, MorjiH 6bi 6biTb Ha3BaHbi unTO-reHeTnnecKHMH. 
B ochobhom npoBeAeHO TOJTbKO npeABapmejibHoe H3yqeHne Bonpoca — CTpyKTypbr 
xpoMocoM n cooTHomeHHH nx co CTpyKTypoio noKonmHxcH HAep y>Ke HaMeneHbi, ho 
3to eme He cobccm onpeAeJieHHbie CTpyKTypbi, eme «njioxo 3HaK0Mbie». 

BeAb nccjieAOBaHne BeHpnna (Wenrich [ 94 ]) 06 HHAHBHAyajibHOCTH xpoMOMep 
npo(J)3THHecKHX xpoMocoM noHBJTHeTCH no3AHee — TOJibKO b 1916 r. CjreAOBaTejibHO, 
TOJibKO k 3T0My nepHOAy xpoMocoMy yuaeTCH «y3HaTb b jihuo». 

B KanecTBe HccjieAOBaHHH, xapaniepHoro ajih 3 Toro nepnoAa, mo>kho yKa3aTi> 
Ha paSoTy UlHeHAepa (Schneider [ 77 ]). PaSoia hocht Ha 3 BaHne «Chromosomengenese», 
B Heil npHBOAHTCH pHA BeCbMa HHTepeCHbIX ASHHblX 0 CTpyKTypaX XpOMOCOM, HO B TO >Ke 
BpeMH asrop nonaraeT, hto b noKOHiimxcH HApax ot xpoMocoM ocTaiOTCH He xpoMOHeMbi, 
a naKHe-TO Apyrne CTpyKTypbi. 

Jla>Ke b 1923 r. Bonpocbi cnHpajibHoii CTpyKTypbi xpoMocoM n CBH3b nx c noKon- 
iimMHCH HApaMn eme ocraBanHCb He BnojiHe onpeAeneHHbiMH. BnojiHe HCHoe OTpa>KeHne 
TaKoro coctohhhh Bonpoca Mo>KeT AaTb, HanpHMep, paccMOTpemie paSoTbi Csha3 (Sands 
[ 74 ]). ABTOpy H3BecTHbi Bee AaHHbie o CTpyKType xpoMocoM h noKOHiimxcH HAep, koto- 
pbie xapaKTepHbi ahh npeAiiiecTByiomero nepHOAa. B cbocm HccjieAOBaHHH aBTop BCTpe- 
thjich co CTpyKTypaMH xpoMocoM h He pa3o6pa;iCH b Bonpoce. HanpHMep, Ha pnc. 8 , 
TaSjI. I MHOIO npHBOAHTCH H306pa>KeHHH MCHOTHHeCKHX XpOMOCOM H3 paSOTbl C3HA3 
1923 r. Ha pncyHKax Csha3 b HeKOTOpbix CJiyqanx bhaiIh CTpyKTypbi, hc ocTaBJiniomMe 
COMHeHHH B OTHOUieHHH HCTOJIKOBaHHH HX, KOHeHHO, B HaCTOHmee BpeMH. flCHO, mO 
CnHpaJIH B MeHOTHHeCKHX XpOMOCOMaX 3T0T aBTOp HMeJI B03M0>KH0CTb HaSjHOAaTb. 
H see >Ke OTHomeHHe k «nacTHOMy» Bonpocy o cnnpajiHX He MorJio, 0Ka3biBaeTCH, hmchho 
Ha HHX COCpeAOTOHHTb BHHM3HHC aBTOpa. 

UeHTpajibHbiM MOMeHTOM pa 6 oTbi HBJineTCH onncaHHe Tex rjibiSoK xpoMaTHHa, 
KOTOpbie yAasajiocb Ha 6 jnoAaTb b xpoMocoMax. npHMepoM stoto mojkct cjiy>KHTb (Jjht. 8 
h onncaHHe ee, AaHHoe aBTopoM. 

Tot (JiaKT, hto Aawe b stoh xpoMocoMe oTAejibHbie rJibiSKH coeAHHeHbi Me)KAy 
coSoio no c n h p a ji h, He 3acT3BjiHeT eme aBTOpa BHAeTb b HaSjiiOAaeMbix hm CTpyK- 
Typax 0CT3TKH pa3pyiIIHBIIIHXCH CnHpajIbHblX XpOMOHeM, XOTH, nOBTOpHIO 3T0, HMeJIOCb 
y>Ke AocTaTOHHO ocHOBaHHH k 3T0My H3 scex HMeBiiiHxcH h H3BecTHbix aBTopy jiHTepa- 
TypHbix AaHHbix. 
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TABJ1HUA II (PLATE II) 



Phc. 11—23. 

Phc. 11—15 <'. . .This series shows fixation gradation from the solid rod through vacuolated 
structure to the single, and eventually the double spiral threado. . . M3 Kaufmann, 1926. 

Phc. 16—19. M3 Sharp L., 1929. 

Phc. 16. AHa^aTHqecKan xpoMOcOMa. 

Phc. 17. TejKxJraTHqecKaH xpoMocOMa b momcht coKpameHnn aapa. 

Phc. 18. npo^aTHqecKan xpoMocOMa. Allium cepa. 

Phc. 19. MHTep<J)aTHqecKoe H^po. Vicia. 

Phc. 20—21. M3 Ishii, 1931. 

Phc. 20. Eojibrnan cnupaJib 6e3 BHyTpeHHeii CTpyKTypbi. 

Phc. 21. J^Ba>K^bi H3orHyTa« cnnpajib. Rhoeo discolor. 

Phc. 22—23. M3 Taylor W., 1931. 

Phc. 22. AHaiJjaTHnecKan xpoMocOMa b Meii 03 Hce. Xopouio bh^hh cnnpajiH. 

Phc. 23. Xpo.MOcoMbi aHa<J)a3 BToporo aejieHHH «. . .the threads which are found in spiral lying 
side by side». 

B aaHHOM cjiynae aBTop xoth h nnineT o cnnpajiH b xpoMOcOMax BToporo peayKUHOHHOro aeae- 
hhh, ho, o^HaKO, na6jiK)flaji oh b 3 tom cJiyqae TOjibKO o6BHBaHne xpoMOHeM (twisting) Gasteria. 

Fig. li— 23. 

Fig. 11—15. From Kaufmann, 1926. 

According to Kaufmann </. . .this series shows fixation gradation from the solid rod through 
vacuolated structure to the single, and eventually the double spiral thread. 

Fig. 16—19. From Sharp L., 1929. 

Fig. 16. Spiral structure of anaphatic chromosome at mitosis in root-tips of Allium cepa. 
In comparison with my own figures (as e. g. nos. 61—64) this structure may be regarded as due by 
to the chromomere structure of anaphatic chromosomes at mitosis. 

Fig. 17. Spiral structure of a telophatic chromosome during the contraction of the telophatic 
nucleus in root-tips mitosis in Allium cepa. 

Fig. 18. Prophatic chromosome in root-tips mitosis in Allium cepa. 

Fig. 19. An interphatic nucleus from root-tips of Vicia. 

Fig. 20—21. From Ishii, 1931. Meiotic chromosomes of Rhoeo discolor. 

Fig. 20. The major spiral without internal structure. 

Fig. 21. The double coiled spiral. 

Fig. 22—23. From Taylor, 1931. 

Fig. 22. Meiotic anaphatic chromosome of Gasteria with spiral structure. 

Fig. 23. Chromosome from the second meiotic division of Gasteria. According to Taylor at this 
stage <<. . .the threads which are found in spiral lying side by side». In this case the <<spirals» are rep¬ 
resented by Taylor as two twisted chromonemes. 
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TABJ1HUA III (PLATE III) 



Phc. 24—33. 

Phc. 24—27 n3 Tuan, 1931. 

riocrenenHoe oonapywenne BHyTpeuneii crpyKTypbi xpomocom <<TpeTbero» (HeoSbiHHOro BOoSme) 
peayKUHOHHoro aejieHHn «. . .process of regression)). Xoth aBTop h onncbiBaeT cnupajin, ho, noBHan- 
MOMy, B JjenCTBHTejlbHOCTH HM HaOJHOflaJlHCb xpOMOMepbl. OcoSeHHO OTHeTJIHBO OHH BHflHbl Ha pnc. 25 
Gasteria. 

Phc. 28—30, 32. H3 Nebel B., 1933. 

Phc. 28. TejiO(J)aTHMecKoe napo c onTunecKHM ceneHneM xpOMOHeM b oahom h 3 ynacwOB ero. 

Phc. 29. nojiowenne onTHnecKHx ceneHHH. 

Phc. 30. OH3HMecKan HHTepnpeTauHn HaOjnoaeHHH — 4 xpoMaTHabi b Tejio^aTHqecKOH xpo- 
MOCOMe. 

Phc. 31. H3 Geitler, 1929. 

XpoMOMepbi MeTa(J)HMecKHx xpomocom Crepis capiHaris. Xoth aBTop h onHcaji xpoMOMepHoe 
CTpoeHne MeTa(J)HMecKHx xpomocom, ho b Oojiee no3flHnx paOoTax 0TKa3ajicn ot stoh tohkh 3peHHH, 
nojiaran, hto HaojnoaaBiuHecfl b aaHHOM cjiynae xpoMOMepbi mhtothhcckhx xpomocom hbjihiotch onra- 
qecKHMH cenenHHMH cnnpajieH. 

Phc. 32. ynacrOK MeTacjWHecKOH xpoMOcoMbi. no mhchhio aBTopa 3aecb bhahh cnnpajiH. no 
MoeMy MHeHHio, nofloOHyio KapTHHy BepHee 6buio 6bi pacueHHTb Kan xpoMOMepHoe cTpoeHHe xpoMO- 
comu Tradescantia re/lexa. 

Phc. 33. no Darlington C., 1936. 

OSBHBaHne floqepHnx nojiOBHHOK MeTa4)HqecKOH xpoMOcoMOii Fritillaria Elwesii. HecMOTpn Ha 
to, hto no mhchhio Darlington nepea aHa<jia30H aonepHHe nojiOBHHKH xpomocom aoji>KHbi jionaTb napaji- 
jiejibHO apyr apyry, no ero >ne pncyHKaM mo>kho ySeanTbcn b tom, hto 3TOro He 6biBaeT. 

Fig. 24—33. 

Fig. 24—27. From Tuan, 1931. Showing the progressing desintegration of chromosomes of 
the <<third» meiotic division of Gasteria and their internal structure, these structures are described 
by Tuan as spirals. It is possible that in fig. 25 not only spirals are visible but also chromomeres. 

Fig. 28—30 and 32. From Nebel B., 1933. 

Mitosis in root-tips of Tradescantia reflexa. 
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To >Ke, BnponeM, mo>kho 3 aMeTMTb m no noBOAy pa 6 oTbi lliapn (Sharp [ 82 ]) n ero 
KHnrn «An introduction to cytology» (1926 r.). B CBoeM opnrHHajiLHOM HCCJieAOBaHHH 
MHT03a y Tradescantia b 1920 r. lliapn, Gojiluioh 3HaT0K cneunajiLHon pHTOJiornMecKOH 
jimepaiypLi, Bee we He Mor eme oiopBaibcn ot bsivihaob Ha BaKyojiH3aijHK) xpomocom 
b Tejio(})a3ax. PncyHKn, npHBOAHMbie aBTOpoM b 3toh pa 6 oie, BecbMa iioxowh Ha Te, 
hto npHBeAeHbi hm nepe3 9 JieT, Kopua TeopHH o cnnpajibHon CTpyKType xpomocom SbiJia, 
b KanecTBe pyKOBOAHipero npHHijHna, nojioweHa b ocHOBy HOBoro HCCJieAOBaHHH MHT03a, 
npeAnpHHHToro liiapnoM b 1929 r. JIio 6 onbiTHO OTMernTb, mto b MeTOAHKe nccjieAo- 
B3hhh liiapna (Sharp I 84 ]) b pa 6 oie 1929 r. ywe BBeAeHa npeA<])HKcaijHOHHaH o 6 pa 6 oTKa 
-Maiepnajia. 

rioHBJieHHe pHAa pa 6 oi GejibrnncKoro ijHTOJiora MapTeHC (Martens.) cbirpano oqeHb 
eawHyio pojib. Ero pa 6 oTbi [55,56,57,58,59,eoj BHecjin ecjin n He OKOHnaiejibHyio, to 
see we oqeHb 3HaqHTejibHyio HCHOCTb b H3yqeHne CTpyKTyp noKonmuxcn HAep: Hajin- 
nne b hhx Hmen ciajio oqeBHAHbiM. Ben JimepaTypa, oTHoenmanen k paHHHM nepnoAaM 
H3yqeHHH 3Toro Bonpoca, HMeeTCH b pa 6 oiax MapTeHC n mhoio, nan He HMeioman npn- 
Moro oTHomeHHH k 3 aTparnBaeM 0 My Bonpocy, He npHBOAHTcn. KpoMe nccjieAOBaHHM 
noKOHmnxcn HAep sthm aBTOpoM 6 buin H3yqeHbi TaKwe n CTpyKTypbi xpomocom n CBH3b 
hx co CTpyKTypoio noKonmnxcn HAep; BnpoqeM, b stom nacm nccjieAOBaHHH MapTeHCa 
HMejin MeHbmee 3HaqeHne. B paHHnx nccjieAOBaHHHx MapTeHca onncaHbi CTpyKTypbi 
xpomocom, BecbMa cxoAHbie c «AHCKaMn» n TOJibKo BnocJieACTBHH, noATBepWAan Apyrnx 
ABTopoB, MapTeHC yTOMHHJi cboh HaOjuoAeHHH h b 3 tom OTHouieHHH, AaB npeKpaCHwe 
pHcyHKH cnnpaJibHbix CTpyKTyp xpomocom. 

HoBbin 3Tan b H3^qeHnn cnnpajibHon CTpyKTypM xpomocom OTKpbuin pa 6 oTW Kay<])- 
MaHa (Kaufmann [ 35 ]), KyBaAa n CyrnMOTO (Kuwada and Sugimoto [ 51 ]), KyBaAa 
(Kuwada [ 44 ]), CanaMypa (Sakamura [ 73 ]), liiapna (Sharp [ 84 ]), Tejie 3 HHCKoro (Tele- 
zynski f 8 ?]), Teiuiopa (Taylor [ 87 ]). 

0 cnnpajibHon CTpyKType, t. e. 0 CTpoeHHH MenoTHqecKnx xpomocom, hmchdtch 
AaHHbie b paSoTax Kay<])MaHa, CanaMypa, KyBaAa n CyrnMOTO, KyBaAa, TeiiJiopa, 
a pa 6 oTbi liiapna, Tejie3HHCKoro ijejiHKOM othochtch k H 3 yqeHHio CTpyKTyp xpomocom 
B MHT03e. 

MnKpo(})OTorpa(})HH KyBaAa n CyrnMOTO, KyBaAa n CanaMypa CBHAeTejibCTByiOT 
o tom, hto aBTopaMH b Meno 3 Hce y Tradescantia 6 biJin nonyqeHbi 6 e 3 yKopH 3 HeHHMe 
cnnpajibHbie CTpyKTypbi xpomocom. 

Ho Bee we, nccJieAOBaHne Kay(j)MaHa Toro we roAa 3HaqnTejibH0 6 ojiee uchho 
MM eHHO nOTOMy, HTO eAHHHHHblX Ha 6 jIK)AeHHH 0 cnnpajibHon CTpyKType XpOMOCOM 
k 3 T 0 My nepnoAy 6 biJio ywe He MaJio. H3o6pawan pHA MenoTHqecKnx xpomocom, Ha koto- 
pbix mowho npocjieAHTb nocTeneHHoe noHBJieHne cnnpajibHo 3aKpyqeHHbix xpoMaTHA, 
Kay(})MaH nnrneT: «This series shows fixation gradation from the solid rod through 
vacuolated structure to the single, and eventually the double spiral thread. . .» 
(pnc. 11—15 Ta 6 ji. II). 

B to BpeMH caM Kay<])MaH He Mor eme 06 'bHCHHTb, b neM we, coGctbchho, 3 aKJiio- 
naJincb Te yctaoBHH, KOTOpbie no3BOJiHJin eMy CTOJib OTqeTJiHBO o 6 HapywHTb cnnpajib- 
Hyio cTpyKTypy MenoTHneCKHx xpomocom. 


nodnucu k pucyHKQM ma6Ji. Ill (npodojiytceme) 

Fig. 28. Telophatic nucleus with optical section of chromatids. 

Fig. 29. Optical sections of chromatids in telophatic chromosome. 

Fig. 30. Physical interpretation of observed images. Four chromatids run in a telophatic chro¬ 
mosome. 

Fig. 31. From Geitler, 1929. 

The chromomere structure of mitotic chromosomes in Crepis capillaris. The chromomeres of 
mitotic chromosomes described and so clearly represented by Geitler in 1929, are now interpreted 
by him as optical sections of minor spirals of mitotic chromosomes. 

Fig. 32. End of metaphatic chromosome. According to Nebel spiral structure of this chromo¬ 
some is shown. In my opinion Nebel has observed not spirals but chromomeres. See also my own figu¬ 
res n°n° 65—67. 

Fig. 33. From Darlington 1936. 

The twisting of daughter halves of mitotic chromosomes of Fritillaria Elwesii. 
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3toh CTOpoHe Bonpoca hbtop BooSme He yAeJineT BHHMaHHH h acjihkom nocBH- 
maeT paSoTy onncaHHio CTpyKTyp MenoTHMecKHX xpomocom h cbh3h hx co CTpyKTypaMH 
noKOHmnxcH HAep. CaMo 3arjiaBne paSoTbi: «Chromosome structure and its relation 
to the chromosome cycles b tomhocth cooTBeTCTByeT y Kay<])MaHa coAep>KaHHK) ee. 
HMeHHO, b 3toh paSoTe Bonpoc stot Hameji CBoe HanSojiee nojiHoe pa3pemeHHe. 

Bee nocJieAyiomMe aBTOpbi, paGoTaBinne no H3yqeHHio cnnpajibHOH CTpyKTypbr 
MHTOTHMeCKHX H MeHOTHMeCKHX XpOMOCOM, HCXOAHT B TOM HJIH HHOH CTeneHH H3 3T0H 
HMeHHO (JjopMyjiHpoBKH Bonpoca, h Aawe coAep)KaHHe pa6oT, coBepmeHHo opnrHHaJib- 
hux no cymecTBy, b nosAHeiiiiiee BpeMH Bee >ne b toh hjih hhoh CTeneHH TecHo cBH3aHo 
c KpyroM BonpocoB, 3aTpoHyTbix Kay(J)MaHOM b pa6oie 1926 r. 

Eme b paGoiax MapieHca 6biJia ycTaHOBJieHa CBH3b 3JieMeHT0B anepHbix octobob — 
HecoMHeHHO HHieii — c (JjopMHpoBaHneM xpomocom. HnTb, cymecTByroman b noKon- 
muxen HApax, nan ocHOBa xpomocom, — raKOBa 6biJia OKOHnaieJibHan (jiopMyjiHpoBKa. 
B 1927 r. n. H. >KnBaro yKa3biBaeT, mto hhth sth, no ero mhchhio, axpOMaTHHOBbie. 

Ha nepBbiM bstjiha (jjopMyjinpoBKa Kay<])MaHa, b KOHije kohijob, hjih oqeHb 6jiH3Ka 
hjih Majio qeM oTJiHHaeTcn ot (jjopMyjinpoBOK MapieHca «Le cycle des chromosomes 
somatiques» h MHornx H3 ero npeamecTBeHHHKOB. PemeHne Bonpoca 6biJio y>Ke hcho, 
ho A0Ka3aiejibCTB b nojib3y ero 6buio, noBHAHMOMy, eme HeAocraTOMHO. 

3aMeqaTejibHbie pncyHKH Kay<])MaHa h ero onncaHHH Bcex TOHqamnHx Aeiajien 
npouecca Tejio^aTHHecKHX H3MeHeHHH xpomocom, bch cepnn ashhux hm A0Ka3aTejibCTB 
o cbh3h cnnpajibHbix CTpyKTyp xpomocom c noKonmuMHCH HApaMH oKOHHaiejibHO nepe- 
hocht Bonpoc o cnnpajibHbix cTpyKTypax H3 «qacTHbix» b «o6mHe» h npHTOM Ba>KHeH- 
mne Bonpocbi coBpeMeHHon ijHTOjiorHH. 

IloBHAHMOMy, HenoTopbiM OTKJiHKOM Ha paSoTy Kay(})MaHa, ho, noAqepKHBaio sto, 
OTKJIHKOM COBepmeHHO OpHTHHaJIbHblM, HBHJIOCb COOSlIjeHHe <J>yA>KH 
(Fujii [ 19 ]), He noHBHBweecH, k cowajieHHio, b neqaTH hh Ha oahom h3 eBponencKHX 
H3biK0B. BnpoqeM, no pa6oiaM yqeHHKOB OyipKH, t. e. no paSoTaM KyBaAa, UiHHKe 
(Shinke), Kaio (Kato), HBaia (Iwata) h Ap- BnojiHe onpeAejieHHO mo>kho 3 aKJH 0 HHTb 

O TOM OCHOBHOM nyHKTe, KOTOpblH HBJIHJICH Han60Jiee B3)KHbIM B KOHAenUHH OyA>KH. 

IlepecMOTpeB Bonpoc o cnnpajibHOH CTpyKType MenoTHHecKHX xpomocom, cpyA>KH 
npnmeJi k TOMy BbiBOAy, mto caMH cnnpajiH hbjihiotch cjiojkhhmh. Flo mhchhio <J>yA>KH, 
cnnpajibHbie xpoMOHeMbi hbjihiotch He npodo hhthmh, a b cboio onepeAb coctoht h3 
o6opoTOB oneHb tohkoh h 3HaHHTejibHo 6oJiee y3K0H cnnpajiH. CTpyKTypy t3khx enn- 
pajiefi <J>yA>KH o6o3HaMHJi TepMHHOM «double-coiled spiral», t. e. ABa>KAbi H3orHyroH 
cnnpajiH. 

B BHAe cxeMbi «single-coiled spirab, t. e. eAHHHHHo corHyran cnnpajib, h «double- 
coiled spiral», t. e. Asa>KAbi H3orHyTan cnnpajib, mhoio H3o6pa>KeHbi Ha pnc. 85 h 86 
Ta6ji. IX. Flo MHeHHio OyA>KH b MHT03e xpoMOHeMbi 6ojiee npodo opraHH30BaHbi, qeM 
B MeH03HCe. B MHTOTHMeCKHX XpOMOCOMaX OyA>KH o6Hapy)KHJI TOJIbKO eAHHHHHO H30- 
THyTbie cnnpajiH, a b Meno3Hce hm 6bum oSHapyweHbi ABa>KAbi H3orHyTbie cnnpajiH. 
J3,BOHHbiM coKpameHHeM xpoMOHeM b Meno3Hce OyA>KH h o6t>hchhji yKopaqHBanne 
MenoTHnecKHX xpomocom. PaSoTbi OyA>KH h Kay<])MaHa h onpeAeJiHJin Te ABa nyTH, no 
KOTOpbiM pa3BHBajiocb b AaJibHeHweM H3yqeHne cnnpajibHbix CTpyKTyp xpomocom. 
BnponeM ao 1930 r., t. e. ao noHBjieHHH paSoTbi UiHHKe, B033peHHH <J>yA>KH He npn- 
BJieKaJIH BHHM3HHH HnOHCKHX IJHTOJIOrOB H OCTaBaJIHCb HeH3BeCTHbIMH eBpOneHCKHM 

AHTOJioraM. B nepHOA c 1926 no 1931 r. b pe3yjibTaTe pa6oT Kay<])MaHa, lUapna, Tejie- 
3HHCKoro h Teiuiopa cjio>KHJiocb BnoJiHe OTqeTJiHBoe npeACTaBJieHne o ijHKJie xpoMa- 
tha b MHT03e, ocHOBHbie nojioweHHH KOTopw'o 6buiH HaMeqeHW y>Ke b paSoTe Kay(J)MaHa. 
U.HKJI XpOMaTHA B MHT03e, OnHCaHHblH 3THMH 3BT0paMH, B 06mMX MepTaX 3aKJH0MaeTCH 
b cjieAyiomeM. 

1. B xpoMocoMax b MHT03e HeT cnHpajieii. J],oqepHHe xpoMaTHAW TOJibKO o6bh- 
BaiOTcn OAHa BOKpyr Apyroil. 

2. B npo^aTHMecKHx h MeTa(})aTHqecKHX xpoMocoMax HMeeTcn no q e t u p e hhth. 

3. CjieAOBaTejibHO b aHa^aTnqecKHx xpoMocoMax o6Hapy>KeHO no a b e hhth, 
KOTopbie MoryT 6biTb b33hmho o6bhth. 

4. XpoMOHeMbi HBJIHIOTCH CTep)KHeBbIMH yqaCTKaMH XpOMOCOM H XpOMaTHH HX 
OKpawHBaeTCfl Sojiee hht6hchbho. 
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TABJ1HUA IV (PLATE IV) 



35 



Phc. 34—35. H3 Upcott M., 1936. 

Phc. 34. MeTa<J)aTHMecKaH xpoiwocoMa, aejieHne reHepaTHBHoro nnpa Tulipa, b KOTopon no MHe- 
hhk) aBTopa BHflHa cnnpajibHafl CTpyiorypa. 

Phc. 35. Tejio^aTHHecKoe napo b nbiJibueBOH TpySKe Tulipa. B stom nape BwaHbi cnHpaJiH. 
■CneayeT nonaraTb, mto sth cnnpajiH, KaK h BOoSme b MHT03e, bo3hhkjih b TeqeHHe Tejio<i)aTHMecKoro 
coKpameHHH xpomocom. JHawe no pHcyHKaM aBTopa bhaho, mto MeTa<J)aTHMecKaa xpoiwocoMa bo mhoto 
pa3 6ojiee juiHHHan, Meiw nonepeMHHK Teno^aTHMecKoro napa. 

Phc. 36—40. H3 Darlington C., 1936. 

Phc. 36—38. CnnpajibHbie CTpyicrypbi b Teji0(J)a3e h HHTep<J)a3e mhto33 b KJieTKax KopeuiKa. 

Phc. 39. HHTeptJjaTHMecKoe napo mhto33 b KJieTKe KopeuiKa — BnaHM cnnpajibHO 3 aKpyMeH- 
Hbie hhth . Fritillaria. 

Phc. 40. MenoTHMecKan xpoMOcoMa Fritillaria. BHaHbi <<6ojibuian»> h BHyTpn Hee <'Majian»> 
•cnnpajiH. 


Fig. 34—40, 


Fig. 34—35. From Upcott, 1936. 

Mitosis of pollen tube nucleus in Tulipa. 

Fig. 34. Metaphatic chromosome in with according to the author’s description spiral structure 
is visible. 

Fig. 35. Telophatic nucleus with spiralised chromatids. I believe that these spirals are arisen, 
as generally in the case at mitosis, during the telophatic contraction of the nucleus. Even in the authors 
figures it is visible that the length of the metaphatic chromosome by several times exceeds the diame¬ 
ter of the telophatic nucleus. See also Nawaschin’s figures 6 and 7. Plate I. 

Fig. 36—40. From Darlington, 1936. 

Fig. 36—39. Root-tips mitosis in Fritillaria sp. 

Fig. 36—38. Spiral structure at telophase and interphase. 

Fig. 39. Interphatic nucleus with spiralised chromatids. 

Fig. 40. Meiotic chromosome of Fritillaria with double coiled spiral. 
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5. OcTOBbI nOKOHmHXCH Hflep COCTOHT H3 XpOMOHCM, KOTOpLie OCTaiOTCH B HHX OT 
xpomocom b pe3yjibTaie TeJio^aTH^ecKMX npeBpameHnft, npeTepneBaeMbixxpoMocoMaMH. 1 

BnpoqeM, HHTepec k cnnpaAbHoft CTpyKType xpomocom y>Ke CTOJib B03poc, mto 
b 3tot nepnoA xoporno 3HaKOMoe h paHee o 6 b h b a h h e AOAepHHX nojiOBMHOK npo- 
(JjaTH^ecKMX, MeTa(})aTHMecKHX h aHa^aTHAecKHX xpomocom 3aqacTyio Ha3biBaeTCH cnH- 
pajiH3apneH. B paboTe Bejiapa (Belar [ 2 ]) HCCAeAOBaH mhto3 b >KHBbix AeAflmnxcfl HApax 
b KJieTKax bojiockob TbiAHHOAHbix HHTeH Tradescanlia. npH orpoMHoft peHHOcTH HabAio- 
AeHHft BeJiapa, cjieayeT Bee >Ke yna3aTb, ato rjih . Bonpoca o ijHKAe xpoMama b mmto 3& 
BHTajibHbie HaSjnoaeHHB TeJie3HHCKoro, npoBeaeHHbie Ha tom >Ke ofrbeKTe, HMeiOT HecoM- 
HeHHO boAbiuee 3HaqeHne. PaboTa Bejiapa hocht boAee obnmft xapaniep. 

ABTOp TOJIbKO KOHCTaTHpyeT TOT (})aKT, ATO B nOKOHIimXCH HApaX HMeiOTCH HHTH, 
reHeTHMecKH CBH3aHHbie c xpoMocoMaMH, B03HHKaiomHMH b npopecce MHT03a. B paboTe 
TeJie3HHCKoro ochobhoh uejibio BHTaJibHbix HabAiqAeHHft HaA mhto3om hbahctch HccJie- 
AOBaHHe Bcex Tex aeTaJieH CTpOCHHH MHTOTHAeCKHX XpOMOCOM — ABOftCTBCHHOCTb xpo¬ 
MaTHA b aHa- h Tejio(})a3ax h t. a-, KOTopwe Kay(})MaH h Ulapn onncaAH Ha (})HKCHpo- 
BaHHbix h OKpameHHbix npenapaTax. 

napajiJieJibHo c pa3BHTHeM hccA e aoba hhh no MHT03y h OKOHAaTeAbHbiM noABeAe- 
HHeM HTOrOB no UHKJiy XpOMaTHA B MHT03e, nOHBAHIOTCH pabOTbl HnOHCKHX aBTOpOB, 
b KOTOpbix, TAaBHbiM obpa30M, 3aTparHBaiOTCH Bonpocu cnnpaJibHOM CTpyKTypbi Mefto- 
THHeCKHX XpOMOCOM. 

Eme b 1927 r. CanaMypa onybAHKOBaA nccJieAOBaHne no cnnpaAbHoft CTpyKType 
MeftOTHAeCKHX XpOMOCOM. 

MeTOA nojiyneHHH cnHpajibHbix CTpyKTyp 3aKAK)AaACH b bbicrpoM KHnflqeHHH 
>KHBWX MaTepHHCKHX KACTOK nblAblJbl B KanJie BOAbI nOA nOKpOBHbIM CTeKJIOM (pnc. 90 
h 97 TabA. X). B 3tom >Ke roAy onybAHKOBaHa paboTa KyBaAa, b KOTOpoft aBTOp Ha 
Ma3Kax, OKpameHHbix apeTO-KapMHHOM, nccJieAOBaji cnnpaJibHyio cTpyKTypy mchoth- 
qecKHx xpomocom Tradescantia. 

BnpoqeM MHKpo(})OTorpa(})HH, onybAHKOBaHHbie b 3tom paboTe, MaJio tjeM otah- 
qaiOTCH ot Tex, KOTOpbie KyBaAa cobmcctho c CyrnMOTO bbiAH onybAHKOBaHbi b 1926 r. 

PaboTa UiHHKe (Shinke [ 78 ]) HHTepeCHa b tom oTHomeHHH, ato b Heft aBTOp Bnep- 
Bbie nbiTaeTcn HaftTH h npoAeMOHCTpnpOBaTb Ty double-coiled spiral, o cymecTBOBaHHH 
KOTOpoft eme b 1926 r. Ha nnoHCKOM HayqHOM CT>e3Ae AOKAaAbraaA <I>yA>KH. 2 

B MeftoTHMecKHX xpoMOCOMax UiHHKe o6Hapy>KHA «numerous discs», pacnoAO- 
weHHbie nonepen xpoMOHeM (pnc. 98 TabA. XI). KpoMe Toro, HabAWAan xpoMOCOMy, 
3acTpHBuiyK) b Teqemie aHa(})a3bi Ha 3KBaT0pe. . .«so-called chromosome bridge», UiHHKe 
y>Ke KaTeropHqecKH yTBep>KAaeT, ato b Heft hm obHapyweHO «spiral aspect. . .» (pnc. 98 
rabA. XI). 

B BHAe cxeMaTHnecKHX pncyHKOB H3obpa>KeHHe ABa>KAbi H3ornyTbix cnnpaAeft 
b MeftoTHqecKHX xpoMocoMax Rhoco b 1931 r. npHBOAHT 3 Hiiihh (Ishii [ 31 ]) — (pnc. 20 
h 21 TabA. II). 

B tom >Ke 1931 r. TeftAop onybAHKOBaA obmnpHoe HCCAeAOBaHHe no H 3 yqeHHio 
cnnpaAbHoft CTpyKTypbi xpomocom y Gasteria. B paboTe 3Toro aBTOpa c eme boAbineft 
CTeneHbio otactahbocth noKa3aHa pa3HHua pacnoAowemm xpoMaTHA b xpoMocoMax 
MeftoTnqecKHX (pnc. 22 TabA. II) h xpoMocoMax BTOporo peAyKUHOHHoro asachha 
(pnc. 23 TabA. II), qeM b paboTe Kay(})MaHa 1926 r. BnpoqeM, yBAeqemie cnnpaAHMH 
CTOAb BeAHKO, ATO H pacnOAO>KeHHe xpoMaTHA B XpOMOCOMaX BTOporo peAyKHHOHHOrO 
AeAeHHH TeftAop Ha3biBaeT HHorAa cnnpaAbHbiM. OAHano asao, kohcaho, He b noAPb- 
Hoft oroBOpKe, a b tom, ato, hmchho, bhaga aBTOp. C 3Toft cTOpoHbi AaHHbie TeftAop 
be3ynpeAHbi. PncyHKH Teiuiop BnoAHe hchw, h hmchho cyAH no pncyHKaM, Ha koto- 
pbix H30bpa>KeHbI XpOMOCOMbI BTOporo peAyKUHOHHoro AeAeHHH, MO>KHO 3 aKAK)AHTb, 

1 no LUapny, hmciotch cnnpaJiH h b MHToae, ho He b xpoMocoMax, a b HHTep(J)aTHMecKHX napax, 
hjih, no ero TepMHHOjiorHH, b tchchhc <<spiral stage». 

2 BnepBbie MHKpo4>OTorpa(})HH cnHpajibHbix CTpyKTyp 6buia onySjiHKOBaHa KyBaAa h Cyrw- 
moto [ 61 ], K co>KaAeHHK), 3Ta (J)OTOrpa(J)HH BOcnpon3BeACHa b neHaTH oqeHb nnoxo h He noAAaeTCH 
nepecbeMKe. 

3 PaSoTa Hluhh HanenaTaHa Ha nnOHCKOM H3biKe h H3BecTHa MHe no pe^epaTy LUhhkc, AK)6e3HO 
cocTaBAeHHOMy hm no Moefi npocbSe. noAb3yiocb cnyqaeM Bbipa3HTb A-py LUhhkc rjiySoKyw 6naro- 

AapHOCTb. 
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MTO XpOMOHeMhI B HHX JIHWb B3aHMH0 06BMTLI H TOJIbKO MeCTaMH, BCJieACTBHe COKpa~ 
meHHH xpomocom, o6e hhth, dyaynn nepeBHTbi, pacnojiaraioTCH Hanoaodne cnHpajien 
(pwc. 23 Ta6ji. II). Hhumh cjioBaMH, b ochobhom HMeeTCH twisting, a He coiling. Pa3- 
JIHHHe B «CnHpajIbHOM» CTpyKType MeHOTHHeCKHX XpOMOCOM BO BTOpOM peAyKUHOHHOM 
AejieHHH h b Meno3Hce, noBHAHMOMy, 6biJio coBepmeHHo hcho h caMOMy TeMJiop. Hmchho 
3THM mo>kho oObHCHHTb to, npaBAa, oqeHb KpaTKoe 3aMenaHHe, KOTOpoe Tenjiop Bee >Ke 
AejiaeT o CTpyKType xpomocom BToporo peayKUHOHHoro aeJieHHH npH cpaBHeHHH hx c xpo- 
M0C0M3MH B MHT033X MepHCTeM KOpeiHKOB. TeHJIOp nO 3T0My noBOAy nHUieT: «It (t. e. 
xpoMocoMa BToporo peAyKqHOHHoro aeJieHHH. >7. 3.) approximates in structure cha¬ 
racter to the simple vegetative chromosomes*. Hh b nepBOM peayKijHOHHOM aeJieHHH,. 
hh bo btopom Tenjiop He o6Hapy>KHJi, Aa h Boodme He HCCJieAOBaJi BHyTpeHHen CTpyK¬ 
Typbl xpoMaTHA, t. e. He Kacajicn Bonpoca o ABa>KAM hjih cahhhhho H3orHyTbix cnHpajmx. 

Ocodoe 3HaneHHe HMeeT padoTa KyBaAa 1932 r. B stow padoTe asTop onncbiBaeT 
ABOHHyiO CnHpaJIb C GOJIbniHMH nOApoGHOCTHMH, HeM UlHHKe [ 78 ] (pHC. 93, 94 Ta6jl. X). 
EcJIH 0 CymeCTBOBaHHH ABOHHOM CnHpaJTH UlHHKe 3aKJIK)qaJI TOJIbKO Ha 0CH0B3HHH 
nonepeHHOH HcqepqeHHocTH xpoMaTHA MenoTHqecKHx xp'omocom, to KyBaAa, H3yqan 
ee GoJiee BHHMaTejibHo, npnxoAHT k BUBOAy o tom, hto «. . .the spiral of the higher order 
is double in the metaphase consisting of two of the spirals of lower order*. 

Bhboa KyBaAa o abohctb 6 hhocth «MajiMx» cnHpajien, t. e. o tom, hto b xpoMOHe- 
Max MeMOTHnecKHx xpomocom HMeeTCH He oAHa Gojiee tohk3H cnHpajib, a ABe, pacno- 
JiojKeHHbie napaJijiejibHo, kohchho, oqeH{> BaweH. FlapajuiejibHoe pacnoJio>KeHHe aeyx 
HHTeH b cnHpaJibHo 3aKpyneHHbix xpoMaTHAax 6biJio coBepmeHHo hcoOxoahmum, Tan 
KaK ABOMCTBeHHOCTb HHTCM MeHOTHHeCKHX MeT3(})aTHHeCKHX XpOMOCOM K TOMy BpeMeHH 
He ocTaBJiHJia comhchhh. PadoTa KyBaAa HaHdojiee HHTepecHa b tom OTHomeHHH, hto 
HBTopoM 6biJia npeAJioweHa npeKpacHan MeTOAHKa ajih odHapyweHHH cnHpaJibHOH 
CTpyKTypbl MeHOTHHeCKHX XpOMOCOM. 

Hmchho nocne pa 6 oTbi KyBaAa noHBJieHHe b npenapaTax cnHpajibHbix CTpyKTyp 
nepecTajio HOCHTb cJiyqaHHbin xapaKTep. B 1933 r. Hedejib, pacTBopan xpoMaTHH 
MeiioTHqecKHX xpomocom hjih odpadoTKOH MaTepHajia pacTBopoM Na 2 S0 3 , hjih >Ke 
noAcymHBaHneM m33kob nepeA <])HKcauHeH, nojiyqHJi npenpacHbie pe3yjibTaTbi. B padoTe 
He 6 ejm noanepKHBaeTCH tot (})aKT, hto cnnpaJiH B03HHKai0T b MenoTHHecKHX xpoMo- 
coMax nepeA $HKcaijHeH h hto B03HHKH0BeHHe hx odycjioBJieHO HajiHqneM b xpoMocoMax 
donee tohkhx, qeM cnnpaJiH, HHTeH, KOTOpbie hbjihiotch KaK 6 bi CTep>KHHMH, o 6 jio>KeH- 
hwmh xpoMaTHHOM, pacTBopuMbiM b MeHbinen CTeneHH, qeM ochobh 3H Macca xpoMaTHHa. 
OqeHb coBepmeHHan MeTOAHKa HCCJieaoBaHHH no3BOJiHJia aBTopy nojiyqHTb npenpac- 
Hbie npenapaTbi — TaK, no KpanHen Mepe, mo>kho 3aKJH0HHTb, cyan no MHi<po<j)OTorpa- 
<])hhm, npHJiaraeMbiM k padoTe. B MenoTnqecKHX yHHBaneHTHbix xpoMocoMax Hedejib 
o 6 Hapy>KHJi q e t bi p e hhth. ,I],Ba>KAbi H3orHyroH cnnpaJiH, aHajiornqHOH onncaHHOH 
HnoHCKHMH aBTopaMH, Hedejib He HadjnoaaJi. KaTeropHqecicoe yTBep>KAeHHe HedeJin 
06 H3MeHeHHHX HanpaBJieHHH cnHpajiH3aijHH xpoMOHeM b OTAeJibHbix njieqax xpomocom 
H e noJiyqnJio b AanbuenmeM (HBaTa —■ Iwata [ 32 ]) noATBep>KAeHHH. B cbohx AaJibHen- 
uihx HCCJieAOBaHHHx b 1933 r. Hedejib H3yqaeT h cnHpajibHyio CTpyKTypy mhtoth- 
MeCKHX XpOMOCOM. 

Ajih o6Hapy>KeHHH CnHpaJibHOH CTpyKTypbl MHTOTHqecKHX xpomocom nepea <])HKca- 
UHen KopeniKH oSpadaTbiBajin c 1/10% pacTBopoM aMMnana, a 3aTeM 1/100 MOJinpHbiM 
paCTBOpOM HHTpaTa TOpHH. MaTepHaJI (j)HKCHpOBaJICH pa3J!HqHbIMH (J)HKCaUHOHHbIMH 
CMecHMH, npeA-no>KeHHbiMH paHee caMHM aBTopoM. H3yqan Tejio<j)aTHqecKHe xpoMocoMbi 
MHT03a, aBTop npnmeji k 3aKJiioqeHHK), hto xpoMOHeMbi b hhx. . .«are oriented as four 
spirals running in four columns parallel to one another and only slightly shoven into 
one another*. . . (pnc. 28, 29, 30 n 32 Tabu. III). B MeTa^aTHqecKHX xpoMocoMax 
MHT03a no Hedejno HMeeTcn, cjieAOBaTejibHO, b o c e m b HHTeH. HccJieAOBaHHH HebeJin 
no MHT03y ctoht oco 6 hhkom ot Bcex Apyrnx, h AaHHbie 3Toro aBTopa o qHCJie hhtch 
b MHTOTHqecKHX xpoMocoMax noJiyqHJiH ao HacTonmero BpeMeHH noATBep>KAeHHe TOJIbKO 
ii paSoTax TyacnHAa(Goodspeed). CjieayeT 3aMeTHTb, hto HenocpeACTBeHHO qeTbipex 
UHTen Tejio(J)aTHqecKHX xpomocom HedeJib He' HadJiiOAaji. 0 HajinqHH Taxoro KOJinnecTBa 
HHTen aBTop 3aKJiioqaeT Ha ochob3hhh aHa;iH3a onTHqeCKHx ceqeHHH OTAeJibHbix xpo¬ 
MaTHA, BoccTaHaBJiHBan 3aTeM «physical interpretation of optical image*. . . 
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TAEJIHLJA V (opurnHajibHbie pHcyHKH) (PLATE’V) (original drawings) 



Phc. 41—55. 


Mht03 'b KopeuiKax Allium cepa. 

^|Phc. 41—43. AHa(J)a3a h Teno^aTHHecKHe HApa b KopeuiKax, npopameHHbix b boac. BHyTpeH- 
hhx CTpyKTyp xpo.MOcoM h Teno(J)aTHMecKnx HAep He bhaho. Ha 3thx pncyHK3x mo>kho BHACTb npo- 
uecc jcoKpamenHH xpoiwocoM b Tejio<J)a3e. 

4 Phc. 44, 47, 51, 52, 54. JlyKOBnubi npopameHbi b onHJiKax. MaTepnaji (JmKCnpOBaH no Champy 
H^OKpauieH reHUHaHOH-BHOjieT. 

Phc. 44—47. B Tejio<J>a3ax bhahh BHyTpeHHne crpyKTypbi xpomocom — napHbie oSBHBaiomHecH 
hhth, ,KOTOpbie BCJieACTBHe coKpameHHH nocTeneHHO o6pa3yioT cnnpaJiH. 

Phc. 48. Tot we MaTepnaji. OnKCaunn xpoM<J)OpMOjiOM h onpacna wejie3HbiM reMaTOKCHJiHHOM. 
B TejioiJjaTHHecKOM HApe xpo.wOHeM He bhaho. 

1 1 Phc. 49. Tot we MaTepHan (JmKCnpOBan h OKpauieH aueTO-KapMHHOM, npn nOAOrpeBamiii — 
BaKyojiH3auHB. 

Phc. 50—51. CnnpajibHOe pacnojioweHne xpomocom b Tejio<t)aTHHecKOM HApe. PncyHOK CAenaH 
npn oahoh ycTaHOBKe mhkpobhht3 . 

Phc. 52. Pa3AaBJieHHoe nOKOnmeecn HApo. ^Be naCTH ero cocahhhiotch cnnpaJibHbiMH xpo- 
M3THA3MH. 

Phc. 53. CnnpajibHOe pacnojioweHHe xpomocom b TejioiJjaTHHecKOM HApe. 



KPHTHMECKHR nEPECMOTP MHT03A 
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Pha pa6oT Koiuh (Koshy [ 39 > 40 ]) (pnc. 28, 29 h 30 Ta6ji. Ill) no H3yqeHHK) CTpyK- 
Typ MHTOTHHeCKHX H MeHOTHHeCKHX xpOMOCOM npe^CTaBJlHeT 3HaMHTeJIbHMH HHTepeC. 
PaSoTbi Koiuh TecHo CB«3aHbi c KpyroM HCCJieAOBaHHH (Kay<])MaHa,IIIapna,Tejie3HHCKoro), 
t. e. c TeMH aBTopaMH, KOTopbie BOBce He 3aTparHBajiH BonpocoB, CBH3aHHbix c ABa>KAbi 
H3orHyTbiMH xpoMaTH^aMH. H3yuaH twisting (t. e. nepeBHBaHne) AonepHHX nouoBHHOK 
xpomocom b MHT03e, Koiuh npHiueu k cjieAyiomeMy BbiBo^y: «It is observed that the 
twisting or coiling» (Tyr aBTop CMeuiHBaeT 3 th ABa, nan y>Ke oTMeueHo paHee; coBep- 
rneHHo pa3JiHMHbix TepMHHa. >7. 3.) «of the two chromonemata of each chromosome is 
in opposite direction in its tWo arms the point of reversal of direction corresponding 
to the attachement constriction of the chromosome)). . . 

CoScTBeHHO cnHpajibHbix crpyuTyp MenoTHqeCKHX xpomocom Koiuh He HCCJieAOBaJi, 
HO CTpyKTypa XPOMOCOM BO BTOpOM peAyKUHOHHOM ACJieHHH HM OnHCaHa BnOJIHe TOMHO. 
Koiuh 3aMeuaeT, mto ohh «do not differ from those in the somatic division in any data». 

3tot aBTop, Tan >Ke uau h Tenjiop, b aHacJjaTHuecKHx xpoMocoMax BToporo pe^yK- 
HHOHHoro AeJieHHH y Allium He HabjnoAaJi cnnpajieH. 

KoHuenuHH «double-coiled spiral», t. e. ABa>KAbi H3orHyroH hhth, LUkhkc 
(Shinke [ 79 ]) BecbMa ocTpoyMHO npHMeHeHa ajih od’bHCHeHHH Tex pa3JiHMHH, KOTopbie 
HMeioTcu Me>KAy xpoMocoMaMH bo BTopoM peAyKijHOHHOM AeJieHHH y Sagittaria. 

y 3T0r0 od-beKTa BO BTopoM peAyKUHOHHOM AeJieHHH HHOTAa XpOMOCOMbI pe3K0 
OTJIHMaiOTCH OT xpOMOCOM MCH03HCa — OHH 60 Jiee TOHKHe H A-TCHHHbie, a B APyrHX CJiy- 
uaux XpOMOCOMbI BToporo peAyKUHOHHOrO ACJieHHH HHUeM He OTJIHUaiOTCH OT xpOMOCOM 
nepBoro peAyKHHOHHoro AeJieHHH. B xpoMocoMax nepBoro peAyKUHOHHoro Ae-fieHHH 
UlHHKe obHapy>KeHa Aea>KAbi H3orHyTau cnnpajib, a b xpoMocoMax BToporo peAynunoH- 
hoto AeJieHHH, b Tex cjiyqaux, norAa ohh yAJiHHeHbi h OTJiHuaioTCH ot MenoTHueCKHx 
xpomocom, aBTopoM o6Hapy>KeHa TOJibuo cahhhmho H3orHyTau cimpajib. Pa3AeJiHH Touny 
apeHHH OyA>KH oTHOCHTeubHO npHMHH, odycjioBJiHBaiomHx CHJibHoe coKpameHne Meiio- 
THuecKHX xpomocom, LLlHHKe nouaraji, uto b xpoMocoMax BToporo peAyKUHOHHoro ACJie- 
hhh, b Tex cjiyuaux, KorAa ohh hhmcm He oTunuaioTCH ot xpomocom MenoTHuecKHX, Towe 
AOJDKHO npOHCXOAHTb A B 0 H H 0 e COKpameHHe HHTeH. 


TTodnucu k pucyHKdM ma6A. V (npodoAwceHue) 

Phc. 54. HHTep(J)aTHMecKoe ajipo c pbixjio pacnOjioweHHbiMH xpoiwaTHjiaMH — napHO pacno- 
JlCttKeHHbie B3aHMH006BHBaK)mHeCH HHTH. 

Phc. 55. noKOnmeeca napo H3 KopeuiKa JiyKOBHuu, npopameHHOH b Bone — B03HHKH0BeHHe 
3HaCT0M03 Me>KJiy xpOMOHeMaMH. 


Fig. 41—55; 


Mitosis in root-tips of Allium cepa. 

All original drawings were made by means of Abbe camera, with objective 2 mm, N. ap. 1.3 
and okular 15 x. 

Fig. 41—43. Anaphase and two telophatic nuclei from root-tips grown in water. In these chro¬ 
mosomes and nucleus the structure of the chromosomes is not visible. The changes of chromosome 
during telophatic contraction may be seen. 

Fig. 44—47, 51, 52—54. 

The drawings were made from the root-tips of bulbs grown in moistened sawdust,fixed by means 
of Champy’s mixture and stained with gentian-violett. 

In all the telophatic nuclei from such root-tips the internal structure of the chromosome i. e. 
the paired twisting threads is visible. During the process of nucleus contraction at the telophase 
stage these threads gradually form spirals. 

Fig. 48. The same material fixed in chrome-formol mixture and stained by means of iron hae- 
matoxylin. No internal chromosome structure is visible. 

Fig. 49. The same material fixed and stained in aceto-carmine. Vacuoles and anasto¬ 
moses are visible but no internal chromosomes structure in the telophatic nucleus. 

Fig. 50—51. Spiral structures in interphatic nucleus. 

Fig. 52. A crushed resting nucleus of a stained and fixed slide. Its two parts held together 
by spiral chromatids. 

Fig. 53. Spiral structures of interphatic nucleus. 

Fig. 54. Interphatic nucleus with loosely oriented chromatids. 

Fig. 55. Resting nucleus from the root-tips of Allium cepa bulb grown in water. Within the 
nucleus anastomoses between chromonemes have formed. 
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TABJ1HUA VI (PLATE VI) 



Phc. 56—71. 

Phc. 56—64. CnyTHHMHaa xpoMocoMa Allium cepa. 

Phc. 56—58. MaTepnaji npopameH b Boae. 

Phc. 56. OnpacKa «qexjia» xpomocomu. 

Phc. 57—58. OnpacKa oceBbix ynacTKOB xpoiwocoM, (JmKcauHH xpomo^opmojiom; 

Phc. 59, 61—64. XpOMOiwepHoe CTpoeHHe cnyrHHMHOH xpoMOcoMbi Allium cepa b aHa<J)a 3 e.. 
<I>HKca«HB Champy, MaTepnaji npopameH b onHJiKax, npenapaTbi oKpameHbi reHimaHOH-BHOjier. 

Phc. 60. To we b MeTa^jaae. 

Phc. 65 — 67. Tpn pa3JiHMHbie xpoMOcoMbi Allium cepa H3 Toro we MaTepnajia. Ha pnc. 67 bhaho 
pa3flBoeHHe MeTaflraTHMecKOH xpomocomu Ha jme aoqepHHX nojiOBHHKH (OTMeneHO crpejiKaMH b h c) 
h paaflBoeHHe Kawflofi H3 hhx Ha jme hhth (OTMeneHO CTpejiKoii a). 

Phc; 68—71. CxeMa oOHapywemw crpyKTyp cnyrHHqHOH .xpoMOcoMbi. 

Phc. 68. — «Hexoji». 

Phc. 69. — <<OceBbie yqacTKH». f " 

Phc. 70—71. XpoMOMepHoe ctpoeHne. 
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OCHOBMBaHCb Ha TOM, HTO B xpOMOHeMaX yTOJIIIieHHblX XpOMOCOM BTOpOTO peAyK~ 
UHOHHoro AeJieHHH y Sagittaria hmciotch «ahckh*, UlHHKe h ckjiohch abohhhm 3anpy- 
HHBaHHeM HHTeii 06 -bHCHHTb CHJlbHOe COKpailieHHe xpOMOCOM BTOpOrO peAyKI^HOHHOrO 
AeJieHHH. npH 3T0M «AHCKH» paCIjeHHBaiOTCH aBTOpOM KaK CTpyKTypbl, CBHAeTeJIbCTByiO- 
ume o HajiHHHH Majiux ciwpajieH. B paAe cooSmeHnii KyBaAa h KyBaAa h Ha- 
KaMypa [48,49,5 oj nuraioTCH AaTb noJiHoe oimcaHHe UHKJia xpoMOHeM b MHT03e h Mefto- 
3Hce b cbh3h c yneHneM o cnnpajibHOH CTpyKType xpomocom. 1 

no AOHHbiM KyBaAa h HanaMypa, b Mefio3Hce b npo<])a3e HMeioTca «two interlaced 
chromonema*. ripn stom Ka>KAaH H3 xpoMOHeM coctoht m 3 AByx HHTeii, 3aBHTbix b «single 
coiled spirals. 

PaccMaTpnBaH Bonpoc o bo3hhkhob6hhh double coiled spiral, t. e. o MOMeHTe 
BTopnHHoro 3aKpyHHBaHHH xpoMOHeM, aBTopbi npnxoAHT k BbiBOAy o tom, HTo npoijecc 
3 tot HacTynaeT 3HawrejibHO no3AHee, neM CBepTbiBaHne hhtch b ne^JBHHHUe cnnpajiH. 
BnponeM, ocraeTCH CTpaHHtiM, noneMy hmchho KyBaAa b cbohx cooSmeHHHX o «Beha- 
viour of chromonemata in mitosis*, HanpHMep, b V coo6meHHH, onepnpyeT Bee BpeMH 
TOJibKo co cTpyKTypoH MeHOTHHecKHX xpoMocoM hjih, b jiymueM cJiynae, co CTpyKTypon 
xpoMocoM BToporo peAyKUHOHHoro A6.neHHH. HanpnMep, KyBaAa ([ 47 ], V, 310) iinnier: 
«The two spiral secondary formed on the spiral of the lower order are quite free from 
each other through their length but are twisted about each other as many times as the 
number of turns of the mother spirals or the spiral of the higher order*. 

CoKpameHHe xpoMOHeM b Meiio3Hce h o6pa30BaHHe abohhhx cnnpajieH paccMaTpn- 
BaeTCH aBTopoM Kan pesyjibTaT 1 BHyTpeHHHx ocodeHHOcTeH caMHx xpoMaTHA- no ashhum 
K yBaAa, aHa^aTH^ecKne xpomocomm Mefio3Hca h mhto33 yxce pacmenjieHbi h Ka>KAaH 
H3 AOHepHHX XpoMOHeM 33BHTa B CaMOCTOHTeJIbHyK) cnnpajib. 

B padoTe HBaTa (Iwata [ 32 ]) iiphboahtch oneHb HHTepecHue AaHHMe o HanpaBJie- 
HHHX 3aKpyHHBaHHH AOHepHHX nOJIOBHHOK MeHOTHHeCKHX MeTatjjaTHHeCKHX xpOMOCOM 
y Lilium. H3 195 Ha 6 jH 0 AaBiiiHxcH cjiyqaeB b 44 xpoMocoMHbie iuienn 3aKpyHHBaiOTCH 
b oahom HanpaBJieHHH — cjieBa Hanpaso; b 46 cjiynanx o 6 a imena 3aKpyHHBaioTCH b o 6 - 
paTHOM HanpaBJieHHH — cnpaBa Hajieso; b 58 cjiynanx njiemi xpomocom 3aKpyHHBaiOTC5i 
b npoTHBonoJio)KHbie CTOpoHM h b 47 cJiynanx hjih b oahom h 3 njien hjih b o 6 ohx Hanpa- 
BJieHHe CnHpaJIH3aiJHH H3MeHfleTCfl. 

B paSoTe KaTo (Kato l 93 ]) TmaTejibHo H3yqeHO «Chromosome behaviour in the 
interkinesis*. 3aAaneH aBTopa HBJiHJiocb HccjieAosaHHe single — coiled spiral b HHTep- 
(JiaTHHecKHx HApax MaTepHHCKnx KJieTOK nujibnu Tradescanlia. 

i B stoh cepHH paSoT aBTopaMM npennpHHHTO cneiwajibHOe HCCJieflOBaHHe xpoMOHeM c nOMombio 
nojiHpH3auHOHHOro MHKpocKona. Xoth pe3yjibTaTbi 3TOro HCCJieflOBaHHH h oqeHb Ba>KHbi ajib koh- 
uenuHH double coiled spiral, oflHaKO H3Jio>KeHHe hx H3JimuHe, Tan KaK Bee 3 th naHHbie ocHOBaHbi 
Ha Hejiopa3yMeHHH. . . KaK Tenepb BbmcHeHO, sthmh aBTopaMH ouihSohho onpeaeneHa ,nBa>Kflbi npH- 
pofla aHH30TponHH, a cneflOBaTejibHO, h ocrajibHbie BbiBOflbi sthx aBTopoB He MoryT ShiTb npHramd 
bo BHHMaHHe. Cm. KrocTep (Kdster [“]). 


riodnucu k pucyHKaM ma6A. VI (npodoAotcenue) 

Fig. 56—71. 

Fig. 56—64. Satellite chromosome of Allium cepa. 

Fig. 56—58. The bulbs of Allium cepa were grown in water and the root-tips fixed by means 
of Nawaschin’s (56, 57) and (58) Champy mixture. Metaphatic chromosomes. 

Fig. 56. Staining of periphery of satellite chromosome <<rinde». 

Fig. 57. Staining of axial regions of satellite chromosome. 

Fig. 58. The same, but the double nature of the chromatids is visible. 

Fig. 59, 61—64. Chromomere structure of anaphatic satellite chromosomes. 

The bulbs were grown in sawdust, the root-tips fixed by means of Champy’s mixture and the 
slide stained with gentian-violet. 

Fig. 60. The same chromosome at metaphase. 

Fig. 65—67. Three other chromosomes of the same object. At the fig. 67 two doughter halves 
of metaphatic chromosome with chromomeres lying separately and closely together are visible (arrows 
b and c) and within each of the daughter halves also two threads may be discerned (arrow a). 

Fig. 68—71. Scheme revealing the structure of satellite chromosome. 


206 


H. E. SJlJlEHrOPH 


0CH0BH0H BbIBOA TaKOB: HHTH, OCTaiOmHeCH OT XpOMOCOM nepBOrO peAyKUHOHHOrO 
AejreHHH b HHTep^aTtmecKHX anpax, 3aBHTbi b Majibie cnHpajiH. 

CoBMecTHaH pa6oTa KaTo h HBaTa [ 34 ] nocBnmeHa H3yqeHHio abohhoh cnHpajiH 
y Lilium. IJhkji xpoMOHeM b MHT03e h Meno3Hce, BecbMa 6jih3khh k TOMy, hto onncaH 
panoM nnoHCKHX uHTOJioroB, b Hacronmee BpeMH npHHHT Cane E. h Cane K. (Sax H. 
and Sax K. [ 75 ]) h ,IJap.nHHrTOH (Darlington). B nepBoii H3 yKa3aHHbix pa6oT yTBep- 
>KAaeTcn, hto b MHT03e hhth «are coiled at all stages» h b tom qncjie h b noKonmHxcn 
HApax. CoKpameHHe xpomocom b Meiio3Hce, yKopanHBaHHe hx, o6T>HCHHeTCH Tai<>Ke 
HaJTHHHeM B HHX ABOHHbIX CnHpaJieH. BecbMa JlK)6onbITHO TO o6T>HCHeHHe npHHHH koht>io- 
rauHH xpoMocoM b npo(})a3ax Meiio3Hca, KOTopoe asho E. Cane h K. Cane. Flo MHeHHio 

3THX aBTOpOB, B MHT03e KOHT>K)raUHH XpOMOCOM HeB03M0)KHa HMeHHO nOTOMy, HTO HHTH 
0Ka3bIB3K)TCH 3aKpyHeHHbIMH B cnHpajiH, HTO H AeJiaeT HeB03M0>KHbIM COnpHKOCHOBeHHe 
roMOJiornHecKHx jioKycoB napHbix xpomocom, a cjieAOBaTejibHO, h KOH'biorauHK) hx. 
Flo E. Cane h K. Cane, b MHT03e «coiling prevent any intimate association of homolo¬ 
gous chromosomes)). TojibKo b paHHHX npo(})a3ax Meiio3Hca 3th aBTopbi AonycnaiOT B03- 
M0>KH0CTb nojiHoro pacnpHMjieHHH xpoMaTHA — JienTOTeHOBbix hutch. FIoaTOMy tomo- 
jiorHHHbie hhth ((relatively free from coi 1» h MoryT coeAHHHTbcn nonapHO cbohmh tomo- 
JIOrHHHblMH JIOKyCaMH. 

X(apjiHHrTOH [ 9 J, nepecMOTpeB cbok) npe>KHH)K) KOHuenumo cooTHomeHHH uhkjiob 
XpOMaTHA B MHT03e H MeH03HCe H nOJIHOCTbK) npHHHB KOHLjenUHK) <J>yA>KH 0 ((double 
coiled spiral)), h3jio>khji b pHAe pa6oT cboh HOBenmne Ha6jnoAeHHH (pnc. 36 — 40 
Ta6n. IV). 

BBeAeHHan sthm aBTopoM TepMHHOJiorHH 3HanHTeJibH0 yAo6Hee, neM TepMHHOJio- 
thh nnoHCKHX aBTopoB. Single coiled spiral, t. e. cnupaub c ManbiMH »aBHTi<aMH, Aap- 
jiuhttohom Ha3BaHa «minor spiral)), t. e. m a ji a a cnnpajib (pnc. 100 Ta6n. XVI). 

Cjio>KHbie 3HBHTKH btophhhoh cnnpajiH 3thm aBTopoM Ha3BaHbi ((major spiral*, 
t. e. Oojibmaa cnupaub. 

ToJlbKO paAH >KeJiaHHH COXpaHHTb HCTOpHHeCKyK) n0CJieA0B3TeJIbH0CTb pa3BHTHH 
yneHHH o cnnpajibHOH CTpyKType xpomocom, TepMHHOJiorHH ^apjiHHrroHa He ncnojib- 
30BaHa mhok) ao HacTonmero BpeMeHH. B AaubHenineM h 6yAy nojib30BaTbcn TOJibKO eio. 

XOTH OCHOBHbie MOMeHTbl TeOpHH <J>yA>KH H 6bIJlH npHHHTbl JJapJIHHTTOHOM, OAHaKO 

no cymecTBy ijhkji xpomhtha b MHT03e h Meno3Hce y 3Toro aBTopa ocraeTcn noHTH TeM >xe, 
hto h b ero npe>KHHX nccjieAOBaHHHx. PaHee, t. e. b 1933 r., JJapjiHHrroH nonaraji, 
hto b MHT03e, b Tejio(j)aTHHecKHx h 3H3(j)aTHHecKHX xpoMocoMax, HMeeTCH TojibKo no 
oahoh HepacmenjieHHOH hhth, KOTopan pacmemmeTCH TojibKo b noKonmHxcn 
nApax nepeA HananoM hoboto Ae-aewnn. PacmenneHne sto, no MHeHHio JJapjiHHrroHa, 
OTcyTCTByeT nepeA HananoM MeiioTHHecKoro AeJieHHH HApa b MaTepHHCKHX KJieTKax 
nbiJibubi, t. e. nepeA JienTOHeMOH. 3thm JJapJiHHrroH h o6T>HCHHeT AHnnoHAHoe hhcjio 
HHTeil Ha CT3AHH JienTOHeMbl. FlpHHHB CnHpaJlbHOe CTpOeHHe MHTOTHHCCKHX XpOMOCOM, 
JJapjlHHITOH He H3MeHHJl CBOHX B3PJ1HA0B, a CKOpee AOnOJIHHJl HX B TOM OTHOIlieHHH, HTO 
HHTb, onnTb-TaKH eAHHHHHaH, b Teno(J)aTHHecKHX h 3H3(})aTHHecKHx xpoMocoMax pacno- 
jiaraeTCH, no ero MHeHHio, cnnpajibHO (pnc. 36, 37, 38 Ta6n. IV). PaccMaTpHBan Bonpoc 
o npHHHHax, KOTopbie MornH 6bi o6ycjioBHTb cnHpajiH3auHio xpoMOHeM, noBecTH, b nacr- 
HOCTH, K B03HHKH0BeHHK) MaJIbIX CnHpaJieH, 3BT0p BblABHTaeT THnOTe3y 0 TOM, HTO C3MH 
no ce6e hhth HMeiOT cjio>KHoe cy6MHKpocKonHnecKoe CTpoeHHe. Flo JJapJiHHrTOHy hhth 
coctoht H3 MOjieKyn hjih, BepHee, ajieMeHTOB 6ojiee cjiojkhlix, MoweT 6biTb Aa>Ke MHqejui, 
pacnojio>KeHHbix OTHOcHTeubHO Apyr Apyra no cnnpajiH. 

KpoMe Toro, Te HenpaBHJibHwe H3rn6bi xpomocom, KOTopbie mojkho HaSjnoAaTb 
B nOKOHIUHXCH, a TJiaBHblM o6pa30M, B HHTep(J)aTHHeCKHX HApaX H KOTopbie B03HHKai0T 
Kan cneACTBHe ((relaxation of a spiral of even smaller diameter* Tejio^aTHnecKHX xpo- 
mocom, ^tapjiHHrTOH Ha3bmaeT «relaxed spirals*, t. e. ocTaTOHHbie, peJiHKTOBbie cnnpajiH. 

B pa6oTe 1936 r. 3m<0T (Upcott), H3yqan AeJieHHe reHepaTHBHoro HApa b nbuib- 
neBbix Tpy6nax Tulipa, Tanwe o6Hapy>KHJia b xpoMocoMax MaJiue cnnpajiH. TaKHM 
o6pa30M, cnHpajibHan cTpyKTypa xpomocom o6Hapy>KeHa h b xpoMocoMax nbuibueBbix 
Tpy6oK (pnc. 92 Ta6ji. X). 

Phaom HCCJieAOBaHHH TyAcnHA (Goodspeed) h ero coTpyAHHKOB, npHMeHHBinnx 
jno6onbiTHbiH MeTOA «(})HKcauHH» MaTepnana, npoBeAeHO H3yneHHe cnnpajibHbix crpyicryp 
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MHTOTHHeCKHX H MeilOTHqeCKHX XpOMOCOM. BMeCTO (JlHKCaiJHH MaTepHaJia KaKHMH- 
jth6o >khakocthmh, 3THMH aBTOpaMH MaTepHaji ydHBaeTcn HH3K0M TeMnepaTypoii (>KHA- 
khh B03^yx). Pe3yjibTaTbi, nojiyqeHHbie npw noMonm stoh mctoahkh, b ochobhom cob- 
na^aiOT c AaHHbiMH HedeAH. ryacnHA Tan >Ke, Kan h HedeAb, npnmeA k TOMy BbiBOAy, 
mto b MeTa(})aTHqecKHx xpoMocoMax MHT03a HMeeTCH b o c e m b HHTeii h, cjreAOBa- 
TeJibHO, no h e t bi p e hhth b Ka>KAoii H3 yHHBajreHTHbix xpomocom b aHa(})a3ax. 

Heiic3eHH (Naithani [ 65 ]) TaiOKe HccAeAOBaA cnnpaAbHyio cTpyKTypy xpomocom 
b MHT03e. 3thm aBTopoM TO>Ke o6Hapy>KeHbi no ABe cnnpajiH b aHa^aTnnecKHx xpoMoco¬ 
Max. npw 3tom aBTop HaxoAHT, hto «so called chromomeres are in the case optical image 
of the finely coiled spirab. 

HTaK, B OTHOmeHHH CTpoeHHH MHTOTHneCKHX H MeMOTHHeCKHX XpOMOCOM B HaCTOH- 
mee BpeMn bqp aBTopu cxoahtch b oahom, ato h b xpoMocoMax MHT03a h b xpoMocoMax 
Meiio3Hca HMeiOTcn cnnpajTbHO 3aBHTbie xpoMOHeMbi. BceMH aBTOpaMH npH3HaeTcn, 
hto b MHTOTHnecKHx xpoMocoMax mo)kho TeM huh HHUM cnocodoM o6Hapy>KHTb Manbie 
cnnpajiH, a b MeiioTHqecKHx xpoMocoMax doAbiime h Manue cnnpajTH 0AH©BpeMeHH0. 
Kan dbi hh dbiAH pa3jiHHHbi Te qHKAbi xpoMaTHA, KOTopbie b MHT03e h Meiio3Hce onncbi- 
BaiOTCH pa3JinqHbiMH aBTOpaMH, caM (J>aKT HajiH^HH cnHpajren (Majibix cnnpaAeii b MHT03e 
h Majibix h dojibiiiHX b Meiio3Hce) He Bbi3biBaeT pa3HorjracHH. 

Ecjih XlapjiHHTTOH HaxoflHT b aHaiJiaTHqecKHx xpoMocoMax oflHy HHTb, KyBa/ra, 
Cane pe hhth, a HedeAb h TyacnHA q e t u p e hhth, to Bee aBTophi nojraraiOT, 
hto caMH no cede hhth 3aKpyqeHbi b cnnpajTH. 

Mo>kho yna3aTb TOJibKO OAHy padoTy nocjreAHero BpeMeHH no HCCJieAOBaHHio 
CnHpaJTbHOH CTpyKTypbl XpOMOCOM, B KOTOpOH OHeHb OCTOpOJKHO paCCMaTpHBaeTCH 
Bonpoc o Majibix cnnpaAnx MenoTHHecKHx xpomocom. 

Tanoii padoTOH hbahctch npenpacHoe HCCJieAOBaHHe CTpyKTypbl MenoTHHecKHX 
xpoMocoM, npeAnpHHHToe TecKHHC h Cmhc [ 30 ]. B no3AHHX npo(})a3ax h MeTa(})a3ax 
Meiio3Hca aBTOpaMH odHapy>KeHO no q e t bi p e hhth b Ka>KAoii H3 yHHBajreHTHbix 
xpomocom. J^apjTHHiTOHy HanHqne q e t bi p e x HHTeii KaweTcn coBepmeHHO HeBeponT- 
HUM h no 3T0My noBOAy oh BbicKa3biBaeTcn b tom cMbicjre, qTO HajTHqne «TpeTHqHoro» 
pacmenjreHHH HeB03M0>KH0 y>Ke noTOMy, hto oho aojdkho «cut across the minor spirab. 
Kan h LLlHHKe b 1930 r., TeCKHHC h Cmhc HadAWAann b oahoh H3 kjtctok xpoMocoMy, 
3acTpHBmyio Ha 3KBaT0pe b TeqeHHe aHa(})aTHqecKoro pacxo>KAeHHH xpomocom. 

B noAodHOM «chromosome bridge* 3th aBTopu He odHapy)KHJTH, OAHano, toh Manoii 
cnnpajiH, o KOTOpOH nncajT IllHHKe. HaodopoT, recKHHcoM h Cmhcom coBepmeHHO OTqeT- 
jihbo BTaKoii xpoMocoMe H3odpa)KeHbi napHbie xpoMOMepu, a He Majran cnnpajrb. Mhoto- 
qncjieHHbiMH nccjieAOBaHHHMH Meno3Hca y acHHanTHqecKHX pacreHHH recKHHC h ero 
coTpyAHHKaMH odHapy>KeHa ABoncTBeHHOcTb nenTOTeHOBbix HHTeii — b ocodeHHOCTH >Ke 
kohhob hx. 3to OTKpbiTHe od^HCHneT HajTHqne b MeiioTHqecKHx yHHBaneHTHbix xpo- 
MocoMax q e t u p e x HHTeii. FIoBHAHMOMy, 3thm hmchho nccneAOBaHHHM, cy>KAeHO 
oKOHqaTenbHO ynpoqHTb ywe h paHee npHBOAHBuiHecn AaHHbie o abohctb6hhocth JienTo- 
TeHOBbix HHTeii. YKa3aHHe Ha to, qTO nenTOTeHeBbie hhth abohctbchhu, He hobo. Tan, 
HanpHMep, Kay<})MaH [ 36 ], nccneAyn CTpyKTypy Teno<})aTHqecKHx xpomocom npeMeiioTH- 
qecKHx AeJieHHii, BHOBb nocTaBHn Bonpoc o abohctbchhocth nenTOTeHOBbix HHTeii. PaHee 
HCCJieAOBaHHH ABoiicTBeHHocTH TenoiJiaTHqeCKHx xpomocom npeMeiio3Hca HHTepecoBaAH 
aBTopoB b cbh3h c peuieHHeM Bonpoca o cnocode KOHbioraHHH xpomocom — end-to-end 
hah side-by-side. 

B HacTomijee BpeMH b stom oTHouieHHH Bonpoc coBepmeHHO jrceH, h ABoiicTBeHHocTb 
TeAoiJiaTHqecKHX xpomocom npeMeiio3Hca HHTepecHa b cbh3h c BbincHeHHeM ithkab xpo- 
MaTHA b Meiio3Hce. HenocpeACTBeHHo ABoiicTBeHHocTb AenTOTeHOBbix HHTeii HadmoAann 
Cmhc (Smith, F. [ 85 ]) h Koiiih (Koshi [ 40 ]). 

j^a)Ke ajih Meiio3Hca y Drosophila KeHO h HaBHAb (Cudnot and Naville [ M ]) 
onncaHa ABoiicTBeHHocTb AenTOTeHOBbix HHTeii; BnpoqeM, AaHHbie HMeHHO sthx aBTopoB 
BHymaioT HeKOTopue coMHeHHH h Hy>KHO AyMaTb, hto ohh b 3HaqHTenbHoii CTeneHH Ha- 
BenHbi yK33aHHHMH reHeTHKOB Ha to, qTO nepeA KorTbroranHeii xpomocom HMeeTcn 
b KawAoii H3 xpomocom no ABa reHa (BpHA>Kec — Bridges [ 6 ] h MeAAep — Muller [ 64 ]). 
TeCKHHC h Cmhc AonycnaiOT, hto nenTOTeHOBbie hhth noTeHunaAbHO ABOHCTBeHHW, 
xoth ABoiicTBeHHocTb hx He bo Bcex CAyqanx OKa3biBaeTcn bosmojkhum odHapy>KHTb. 
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B npOTHBOnOJIO)KHOCTb B033peHHHM JJapJIHHrTOHa 3TH aBTOpbl eCJIH H npH3HaK)T «MaCKH- 
poBKy» pacmen-neHHfl xpomocom nepeA Meno3HcoM, to HHCKOJibKo He coMHeBaiOTCH 
B ABOHCTBeHHOCTH aHa(J)aTHHeCKHX XpOMOCOM B MHT03e. 

Toap (Hoare [ 26 ]) b 1934 r. npHBOAHT h,hkji xpoMOHeM b MHT03e h Meii03Hce. Hcxoah 

H3 Toro, HTO B npO(J)a3aX MHT03a XpOMOCOMbI COCTOHT H3 H e T bl p e X HHTeM, aBTOp 

paccMaTpHBaeT h,hkji xpomhtha b Meuo3Hce cjieAyiomHM o6pa30M. Flo ero mhchhio, 
pacmenjieHHe KajKAon H3 xpomocom MiiT03a Ha q e t bi p e xpoMaTHAbi 3aMemaeTCH 
«by an earlier pairing of whole homologous chromosomes». 

06 3toh pa6oTe cjieAyeT ynoMHHyTb HMeHHO b cbh3h c abhhhmh TecKHHC h Cmhc [ 30 ]. 
Tot (J)3kt, hto b Ka>KAOH H3 yHHBajieHTHbix xpomocom Meiio3Hca o6Hapy>KeHo q e t u p e 
hhth, t. e. b 6HBajieHTe Bcero b o c e m b HHTen, a He q e t bi p e, KaK nonaraji Toap, 
H,e;iHKOM HapymaeT Bee ero TeopeTnqecKne nocTpoeHHH. B HacTonmee BpeMH Hajinqne 
b aHa(J)aTHqecKHX xpOMOcoMax Meno3Hca q e t bi p e x HHTen H3BecTH0 A-nn HecKOJibKHX 
o6i,eKTOB: Trillium erectum — TecKHHC h Cmhc [ 30 ], Tradescantia — He6ejib [ 69 ], 
Rhoeo discolor — OjuieHropH [ u ]. 

Ko BceMy H3jio>KeHHOMy ocTaeTCH ao6aBHTb, qTO cimpajibHan cTpyKTypa mhtoth- 
qecKHx xpomocom, H3JiaraeMan b yqe6HHKax h CBOAKax no iurrojiorHH, Ka3ajiocb 6 m 
e^Ba jih Boo6me MO>KeT 6MTb noABepmyTa KpHTHqecKOMy nepecMOTpy. Ho ecuH b otho- 
UieHHH CnHpajIbHOH CTpyKTypM MHTOTHqeCKHX XpOMOCOM eCTb HpOCTHUe npHBepJKeHUM 
ee, wenaromHe BH^eTb TOJibKO cnnpajin, h ecjrn Aa>Ke noqTH Bee aBTopbi, cocTaBJimomne 
CBOAKH no MHT03y, 6e3 COMHeHHH H COJKaJieHHH 0T6paCMBaK)T Bee He OTHOCHmeeCH K «CnH- 
pajiHM», to Bee >Ke TmaTejibHoe H3yqeHHe CTpyicryp MHTOTnqecKHx xpomocom noKa3M- 
BaeT, qTO Bonpoc o MajiMx cnnpajinx b MHT03e Tpe6yeT cepbe3Horo H3yqeHHH h He MonceT 
cqHTaTbcn pemeHHMM. 

III. CTpyKTypM XpOMOCOM H MeTOAHKa HCCJieAOBaHHH HX 

A. Mop(j)OJ10rHH XpOMOCOM 

CTpyKTypa MeTa^aTHqecKnx xpomocom, ecuH npHHHMaTb bo BHHMaHHe TOJibKO 
nepBHHHMe h BTopHqHbie pacqjieHeHHH hx, Mo>KeT cqHTaTbcn xoporno H3yqeHH0H. nocjie 
pHAB pa6oT pyccKHx aBTOpoB (C. T. HaBauiHHa h ero yqeHHKOB) oKOHqaTejibHO ycTaHO- 
BJieHO, qTO xpoMocoMbi pacqjieHHiOTCH b onpeAeneHHUx MecTax oco6mmh nepeTHJKKaMH. 

IlepBHqHMMH HJIH KHHeTHqeCKHMH nepeTH)KKaMH Ha3BaHbI Te MeCTa, B KOTOpMX 
k xpoMocoMaM, b hx HecKOJibKo yTOHqeHHbix yqacTKax, npHKpenJimoTcn hhth axpoMara- 
HOBoro BepeTeHa. HCCJieAOBaHHH C. T. HaBauiHHa, a TaioKe h T. A. JleBHTCKoro, nona- 
3aJiH, qTO KHHeTHqecKHe nepeTHJKKH pa3AeJiHK)T Tejio xpomocomm Ha jxbsl njieqa. Pa3MepM 
3thx njieq MoryT 6MTb pa3JinqHM. IlojiojKeHHe KHHeTnqecKOH nepeTH>KKH b xpoM'ocoMe 
HBjmeTCH KpHTepneM nepBHqHoro pacqjieHeHHH xpomocom. KpoMe nepBHHHMx pacqjie¬ 
HeHHH — KHHeTHqecKHx nepeTH>KeK — HMeiOTCH h BTopnqHMe pacqjieHeHHH xpomocom. 
IlocjieAHHe othochtch y>Ke k pacqjieHeHHH) OTAeJibHMx njieq Ha 6ojiee MejiKHe cemeHTM. 
BTopnqHoe pacqjieHeHHe xpomocom, Kan H3BecTH0, o6ycjioBJieHO TeM, hto b HeKOTopMx 
cjiyqanx njieqn xpomocom He hbjihiotch cnuouib xpoMaTHHOBUMH. 3aqacTyK), b onpe- 
AeJieHHbix yqacTKax nueq, 0Ka3MBai0TCH MecTa, HeoKpauiHBaioiAHecH ha^Phmmh Kpa- 
ckhmh (KOHeqHO, npH cooTBeTCTByromen MeTOAHKe). 3th HMeHHO HeKpacnmnecH yqacTKH h 
nojiyqnjiH Ha3BaHHe BTopnqHUx, hjih axpoMaTHHOBMx, hjih aKHHeTHqecKHX nepeTHJKeK. 

Bee 3th Bonpocbi mhoh) H3JiaraiOTCH oqeHb onaTo, noTOMy hto oiih pa3o6paHU 
b cneunajibHOM MOHorpa(J)HqecKOM HCCJieAOBaHHH T. A. JleBHTCKoro p]. HacKOJibKo 
Ba>KHO 6MJI0 yCTHHOBHTb o6lIJHH npHHUHn «ABynJieqeCTH» XpOMOCOM, MOJKHO HJIJIIOCTpH- 
poBaTb oahhm TOJibKO npHMepoM c NdjdS. MepHonpoB (Tschernoyarow ["]), A^TajibHO 
H3yqHBIUHH XPOMOCOMM 3T0T0 paCTeHHH, OnHCaJI CTpyKTypy OAHOH XpOMOCOMM, KOTOpan, 
no MHeHHio T. A. JleBHTCKoro, He yAOBJieTBopHJia Tpe6oBaHHHM npHHunna «ABynjie- 
qecTH» xpomocom. Flo MepHonpoBy, oAHa H3 xpomocom Ha npoKCHMajibHOM KOHpe HMeeT 
cnyTHHK oqeHb 3iiaqHTejibHMx pa3MepoB. CnyTHHK stot k npoKCHMaJibHOMy KOHuy 
XpOMOCOMM npHKpenJIHeTCH HHTbK). C TOqKH 3peHHH r. A. JleBHTCKoro HHTb 3Toro enyT- 
HHKa, KOHeqHO, He MorJia paccMaTpHBaTbcn KaK KHHeTHqecKan nepeTHJKKa. npHHunn 
«ABynjieqecTH» xpomocom, Ka3ajiocb, He noATBep>KAaeTCH yKa3HHHMM npHMepoM. npn- 
MeHeHHe cnennajibHOH mctoahkh, npeAJio>KeHHOH T. A. JIcbhtckhm A-an HCCJieAOBaHHH 
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Mop<J)OJiorHH xpomocom, no3BOJiHJio o0Hapy>KHTb KHHeTHMecKyH) nepeTH>KKy h y 3 toh 
xpoMocoMbi. OKa3ajiocb, hto HHTb cnyTHHKa npHKpenjiaeTCH He Henocpe^CTBeHHO 
k npoKCHMajibHOMy KOHuy xpoMocoMbi, a k ManeHbKOMy TeJibiiy, pacnojio)KeHHOMy 
Me>Kay HHTbH) H npOKCHMaJIbHbIM KOHHOM 3T0H XpOMOCOMbl. HhUMH CJlOBaMH, T. A. 
JleBHTCKHM h y 3 toh xpoMocoMbi o()Hapy>KeHO 6buio flBa njiena: oaho — npeA- 
CTaBjieHHoe SojibuiHM iiHJiHHAPHuecKHM cemeHTOM, a Apyroe — ManeHbKHM mapmcoM 
c npHKpenjieHHUM k HeMy cnyTHHKOM. 

Y)Ke C. T. HaBauiHHbiM [ 67 > 68 ] SbiJio nonasaHO, hto xpoMocoMbi coctoht H3 AByx 
MOp^lOJlOrHHeCKH H rHCTOXHMHHeCKH pa3JIHHHbIX 3JieMeHT0B: Cepe^HHHOM HJ1H OCeBOH 
nacTH h nepH(J)epHHecKOH hjih «uexjia». Flo MeTOAHKe, npeAJio>KeHHOH F. A. JleBHTCKHM, 
oceBbie qacTH xpomocom yAaeTCH HanSoJiee coBepuieHHO o6Hapy>KHTb npn (JiHKcaiiHH 
MaTepwajia >khakocthmh, He coAcp>KamHMH yKcycHOH khcjiotu, HanpnMep, CMecHMH 
XpOMOBOH KHCJlOTbl C (JlOpMaJIHHOM, CMeCbH) HeTbipeXXJIOpHCTOH njiaTHHtl C (J)OpMaJlHHOM 

h AP- B MaTepwaiie, (})HKCHpoBaHHOM yKa3aHHbiM ciiocoSom, npn onpacne npenapaTOB 
)Kejie3HbiM reMaTOKCHJiHHOM, oKpauiHBaiOTCH TOJibKO oceBbie nacTH xpomocom, a nexjibi 
hx He OKpauiHBaiOTCH. B pn,ae cjiyuaeB HMeHHO sto h no3BOJineT o0Hapy>KHTb nan nepBHM- 
Hbie, TaK H BTOpHMHbie IiepeTH)KKH H TeM caMb|M O0Hapy>KHTb MOp(J)OJIOrHH) XPOMOCOM. 
PaCMJieHeHHC XPOMOCOM nepBHHHblMH H BTOpHHHbIMH nepeTHJKKAMH MO)KeT MaCKHpOBaTbCH 
b Tex cjiyqanx, nor/ia oKpauiHBaeTCH uexoji. MeTOAHKa, no3BOJiHK>maH o6Hapy>KHTb 
nepBHMHbie h BTopHMHbie pacuJieHeHHH njieu xpomocom, He BCKpbraaeT, OAHaKO, naKHX- 
jih6o uepT BHyTpeHHen opraHH3aiiHH oceBbix uacTen xpomocom. 

KoHeuHO, b pHAe cjiyuaeB, xapaKTepn3yn to hjih HHoe njieuo, bo3mo>kho SbreaeT 
yKa3aTb, HanpnMep, Ha HajiHune cnyTHHKOB, ho Bee uce npH HccjieAOBaHHH m o p o- 
JIOTHH XpOMOCOM B OCHOBHOM npHXO^HTCH OnepHpOBaTb C OTAeJIbHHMH 0Tpe3- 

KaMH xpomocomhhx mien hjih c neubiMH nueuaMH — 3JieMeHTaMH OTHOCHTeubHO Kpyn- 

HblMH H, Ha^O AyMaTb, CJIO)KHO 0praHH30BaHHbIMH. 

A eCJIH 3T0 TaK, TO B03M0)KH0CTb O0Hapy>KeHHH Sojiee TOHKHX BHyTpeHHHX CTpyK- 
Typ xpomocomhmx njieu, H3yueHHe sthx CTpyKTyp, eme He Hcnojib30BaHHbix, ^jih Mop(J)o- 
JIOrHMeCKOH XapaKTepHCTHKH XPOMOCOM n03B0JIHJI0 6bl, 6bITb MO)KeT, paCUIHpHTb H 3Ha- 
ueHHe HHTo-reHeTHuecKHx HccjieAOBaHHH. 

riyTb, no KOTOpOMy MO)KeT H AOJDKHO pa3BHBaTbCH yueHHe 0 TOHKOM CTpOeHHH 
xpomocom HceH. Flo 3T0My noBo^y h no3BOJiio ce6e npHBecTH/AiHTaTy H3 paSoTbi H. K. 
KoubHOBa 1936 r. nojiaraio, OAHaKO, — nnuieT H. K. KojibiioB, — hto OTHpurae 
naiiHTepa MouceT SbiTb nepeHeceHO h Ha Apyrne ofrbeKTbi h npe>KAe Bcero Ha obouhth 
h cnepMaTOHHTbi caMbix pa3JiHMHbix opraHH3MOB — HanpHMep Ky3HeuHKOB. . . hjih 
JIHJ ieHHbIX paCTeHHH)). 

TaKOH bubo a H. K. KojibiiOB AeJiaeT Ha ocHOBaHHH toto, hto ahckh b xpOMocowax 
CJIIOHHbIX )KeJie3 HM paCCMaTpHBaiOTCH KaK CTpyKTypbl, B03HHKaH)IIIHe B pe3yJIbTaTe 
cjihhhhh pn^a o^HHaKOBbix xpoMOMepoB (no umpHHe xpoMocoMbi). He cjieAyeT, oaheko, 
cjihuikom nepeoiieHHBaTb Te bo3mo>khocth, KOTOpbie HMeiOTCH b OTHOiueHHH nepeHeceHHH 
h pacnpocTpaHeHHH a^hhmx IlaHHTep Ha Bee oSbeKTbi BooSme. Be^b e^Ba jih OKauceTCH 
B03M0)KHbIM o6Hapy>KHTb TaKOe KOJIHMeCTBO HHAHBHAyaJIbHbEX JIOKyCOB B MeHOTHHeCKHX 
npo^aTHuecKHX xpoMocoMax y Drosophila, Kan b xpoMocoMax cjiiOHHbix )Kejie3. Kojioc- 
cajibHoe yBejiHueHHe xpomocom b hapbx kjictok cjiiOHHbix >KeJie3 no3BOJineT npeB30HTH 
HaiUH B03M0)KH0CTH B OTHOUieHHH pa3peUiaiOmeH CHJIbI MHKpOCKOna — HMeHHO 3a 
cueT yBejiHueHHH pa3MepoB xpomocom, 3a cueT «pa3pacTaHHH CTpyKTyp», no KpaHHew 
Mepe, b 100 pa3. CjieA(»aTejibHO, A^uce b MenoTHMecKHX xpoMocoMax Tannx oSbeKTOB, 
Kan JiHJieiiHbie, eABa jih OKauceTcn bosmohchum o()Hapy>KHTb JiOKycbi, aHajiorHMHbie TeM, 
KOTopbie npn yBeJiHueHHH pa3MepoB xpomocom bhahu b HApax cjhohhux )Kejie3. Jlauce 
H yUHTblBan TOT 4>aKT, MTO xpOMOMepbl, COCTaBJIHIOmHe AHCKH XPOMOCOM CJIIOHHbIX >KeJie3 
bo mhoto pa3 Sojiee MejiKne (BepHee, mto ohh co oTBeTCTBy iot 3HauHTejibHO Sojiee 3JieMeH- 
TapHbiM jioKycaM), ueM xpoMOMepu, BHAHMue b Meno3Hce, pacnojio)KeHHe xpoMOMepoB 
B MeilOTHMeCKHX H MHTOTHMeCKHX XpOMOCOMaX AO^HO BCe )Ke 0UTb H3yueH0. XpOMO- 
Mepu, HBJiHHCb cTpyKTypHUMH ajieMeHTaMH Sojiee tohkhmh, ueM nepBHMHbie h BTopHMHbie 
pacujieHeHHH xpomocom, MoryT, HecoMHeHHO, nocjiy>KHTb (5a30H ajih cocTaBueHHH 6ouee 
TOHHbIX MOp(})OJIOrHHeCKHX XapaKTepHCTHK XpOMOCOM, KOTopbie, no Been BepOHTHOCTH, 
^Morjrr 0Ka3aTb a^h reHeTHuecKHx nccjieAOBaHHH ycjiyrn nepBocTeneHHOH Ba)KHOCTH. 
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B. HeKOTopbie3aMeqaHHflnoBonpocyoMeTOjiHKe HccjieflOBaHH r 

BHyTpeHHHX CTpyKTyp XpOMOCOM B M H T 0 3 e 

Flo mohm HCCJie/iOBaHHHM 1934 r. b xpoMOHeMax, t. e. b Tex xpoMaTHHOBbix THH<ax T 
mo HaXOAHTCH BHyTpH XpOMOCOM, HMeiOTCH SoJiee TOHKHe SeJIKOBbie HHTH, KOTOpbie 
H HBJIHIOTCH MOp(})OJIOrHHeCKH HenpepbIBHbIMH 3/ieMeHTaMH XpOMOCOM. 

YKa3aHHH Ha TO, mo B «nOKOHmHXCH» HApaX HMeiOTCH HHTH, npHBOAHJTHCb HeOA- 
HOKpaTHO. n. H. H<HBaro b 1927 r. BbicKa3aji npeAnojio>KeHHe o tom, mo mopiJiojiofh- 
HeCKH HenpepbJBHbJMH HHTHMH HBJTHIOTCH «aXpOMaTHHOBbie» HJIH «JIHHHHOBbie» OCTOBbI 
xpomocom. Toaom no3AHee H. K. KojibqoB npeACKa3aji HajiHHHe b xpoMocoMax hmchho 
S ejiKOBbix HHTen. B paSoTe 1934 r. xpoMOMepbi mhoio paccMaTpnBajiHCb nan Te 
uempu, c KOTopux b npo<})a3ax h HaHHHaeTCH noKpbiBaHHe SejiKOBbix HHTen xpo- 
MaTHHOM. 

B TeneHHe npo<|)a3bi hhth Bee 6ojiee h 6o/iee noKpbiBaiOTCH xpoMaTHHOM, OTAejib- 
Hue xpoMOMepu, yBejlHHHBancb b pa3Mepax, cjimbbiotch Me>KAy co6ok), h B03HHKaiomHe 
xpoMOHeMu, o6uqHO, HMeiOT Sojiee hjih MeHee poBHbie oqepTaHHH. 

HecoMHeHHO Boo6me, mo b npo(})a3ax MHT03a HacTynaeT 3HaHHTejibHoe coKpame- 
HHe xpoMocoM. MexaHH3M 3Toro coKpameHHH HenceH. CyAH no cTpymype aHa^aTHnecKHx 
xpoMocoM b MHT03e coKpameHHe HHKaK He Mo>KeT oSycjioBJiHBaTbCH cnHpajiH3aqneH 
xpoMOHeM. B HacTonmee BpeMH Tanoe 3aKJH0HeHHe o MexaHH3Me coKpameHHH xpomocom 
Mo>KeT noKa3aTbcn CTpaHHUM. Ha stom hmchho Bonpoce h ocTaHOBJiiocb noApo6Hee 
b AaJibHenmeM h HaAeiocb, mo 3aMenaHHe, cAejiaHHoe mhohj o coKpameHHH xpomocom 
b npo(})a3ax MHT03a 6e3 cnHpajiH3aqnH xpoMOHeM, SyAeT AOCTaTOHHO oSocHOBaHHbiM. 

Coo6pa>KeHHH no noBOAy MexaHH3Ma coKpameHHH xpomocom, t. e. yKopanHBaHHe 
xpoMOHeM b MHT03e 6e3 cnnpajiH3aqHH, 3aHMCTB0BaH0 mhoio y BejuiHHra. B Meno3Hce, 
no AaHHUM stoto aBTopa, coKpameHHe xpoMaTHA hast AByMH nyTHMn: Ha paHHHx CTa- 
AHHx hhth npocTo yKopa^HBaiOTCH, a 3aTeM ywe 3aKpyHHBaiOTCH b cnHpajiH. CAejiaHHoe 
MHOK) AOnymeHHe OTHOCHTeJIbHO MexaHH3Ma COKpameHHH XpOMOCOM B MHT03e 3aKJHO- 
naeTcn b tom, mo b MHT03e, nan npaBHJio, TojibKO h B03M0>KeH nepBbiH H3 cnocoSoB 
COKpameHHH XpOMOCOM. KpHTHHeCKHM MOMCHTOM TaKOTO AOnyiljeHHH HBJIHCTCH CTpyK - 
Typa aHa^aTHnecKHX xpomocom — ecTb b hhx cnHpajiH hjih hct. . . Ecjih cnHpajien 
b aHa^aTHHecKHX xpoMocoMax HeT, HecMOTpH Ha Bee nonbiTKH A0Ka3aTb cymecTBOBaHHe 
HX B 3T0H CTaAHH, TO, KOHCHHO, COKpaLpCHHe XpOMOCOM 6e3 CnHpaJIH3aUHH B MHT03e 

bo3mo>kho. no npHBeACHHbiM b paSoTe pncyHKaM (59 — 67 TaSji. VI) mo>kho BnojiHe 
onpeAeJieHHO 3aKJiioHHTb, mo cnHpajien b aHa^aTHnecKHx xpoMocoMax o0Hapy>KHTb He 
yAaJiocb. npeABapmejibHoe pemeHHe Bonpoca o cnocoSe coKpameHHH xpoMaTHA b npo- 
uecce MHT03a HMeeT HCKJiioqHTejibHO Ba>KHoe 3HaqeHne. BeAb ecjiH 6bi b oceBbix nacTHx 
MHTOTHHeCKHX XpOMOCOM «CKeJieTHUe» HHTH SUJIH 6bJ pacnOJIOJKCHbl B BHAe cnHpajien, 
to eABa jih bo3mo)kho 6ujio 6u HCCJieAOBaTb Te xpoMOMepbi, KOTopbie npn H3yneHHH BHy- 
TpeHHen cTpyKTypbi oceBbix nacTen xpomocom aojdkhu hbjihtbch ochoboh Mop^ojiorn- 
qecKOH xapaKTepncTHKH hx. EABa jih bo3mo>kho 6buio 6u HCCJieAOBaTb nopnaoK pac- 
nojioweHHH xpoMOMepoB Ha Tex cnnpajibHo 3aKpyHeHHUx hhthx, KOTopbie hko6h 
HM eiOTCH BHyTpH MHTOTHHeCKHX XpOMOCOM. ECJIH COKpameHHe XpOMOHeM npHBOAHT 
k c6jiH)KeHHK) OTAeJibHUx xpoMOMepoB, a Bee B03pacTaiomee kojimhcctbo xpoMaTHHa, 
oSBOAaKHBaiomee HanajibHbie itempbi KOHAeHcauHH ero Ha SejiKOBux hhthx, coBepmeHHO 
crAa)KHBaeT SycoBHAHyio cTpyKTypy HHTen, to bo3mo>kho jih b oceBbix Hacrnx xpomocom, 
t. e. xpoMOHeMax, MaKCHMajibHO yKopoTHBiiinxcn h nonpuTbix 3HaHHTejibHbiM cjioeM 
xpoMaTHHa, o6Hapy>KHTb xpoMOMepu? 

Hhumh cjioBaMH, bo3mo)kho jih b totobux MeTaiJiaTHHecKHx xpoMocoMax o0Hapy- 
)KHTb TeM hjih hhum nyTeM nepBHHHbie uempu KOHACHcaunn xpoMaTHHa? 

KoHeHHO, coKpameHHe, KOTopoMy b npoitecce MHT03a noABepraiOTCH xpoMOHeMbi, 
He HBAneTCH 6jiaronpHHTHbiM ycJiOBHeM ajih oSHapyweHHH HanajibHUx ijeHTpoB koh- 
AeHcaqnH xpoMaTHHa. B Tanon >Ke Mepe He6jiaronpHHTHbiM oScTomejibCTBOM HBJineTCH 
h B03pacraiomee KOJiHHecTBO xpoMaTHHa b MeTa^aTHHecKnx xpoMocoMax. Ha pnc. 91, 
Ta6ji. IX H3o6pa>KeHbi cxeMaTHHHO H3MeHeHHH xpoMOHeM, nponcxoAHmne b cbh3h 
c «poctom» xpoMOMepoB b npo(})a3ax h coKpameHneM caMnx HHTen. Ot 6ojiee paHHHx 
CTaAHH npo(})a3 k Sojiee ho3ahhm nponcxoAHT conpameHne xpoMOHeM. 
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KaK cjre^cTBHe 3toto HMeeT MecTo c6;iH>KeHHe OTaeubHbix xpoMOMepos 
(pwc. 91a — 9 \b Ta6jr. IX). 

3aTeM, BCJieACTBHe npo/tojDKaiomerocH OTJio>KeHHH xpoMaTHHa Ha hhthx, OTflejibHbie 
xpoMOMepbi, yBejiHHHBaHCb b pa3Mepax, cnHBaiOTCH Me>KAy co6ok) (pwc. 91c Ta6ji. IX). 

nocjTeAyioinHe oTJio)KeHHH xpoMaTHHa h yicopoqeHHe xpoMOHeM npHBoa,HT k TOMy, 
HTO OHepTaHHH XpOMOCOM CTaHOBHTCH 60 Jiee pOBHbIMH (pwc. 91 d ra6jr. IX). 

OzutaKo «paHHHe» h «no3^HHe» OTJiowenHH xpoMaTHHa Bee >Ke otjihhhbi. Ha pwc. 91e 
Ta6jT. IX, 3TH OTJIHHHH HX 0603HaHeHbI pa3JIHHH0H TyiHOBKOH. 

TABJ1MUA VII (PLATE VII) 
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Phc. 72—78. 

MeTaKHHe3 b MnT03ax b KopeuiKe Fritillaria Raddeana. 

Fig. 72—78. 

Metakinesis at mitosis in root-tips of Fritillaria Raddeana. 

ECJTH ZteHCTBHTeJIbHO nepBHHHbie CJTOH xpoMaTHHa, OTJTOWHBIUHeCH Ha 6eJIKOBbIX 
HHTHX, OTHHHHbl B KaKOM-JIH6o OTHOIIieHHH OT nOCJiea,yiOmHX, TO BeCbMa BepOHTHa H B03- 
MO)KHOCTb o6Hapy>KeHHH XpOMOMepOB B MHTOTHHeCKHX XpOMOCOMaX. 

KoHeHHO, «nepBHHHbie» OTJIO>KeHHH XpoMaTHHa OTJTHHaiOTCH OT «BTOpHHHbIX» cnoeB 
xpoMaTHHa He 6onee, neM, HanpHMep, xpoMaTHH cnnpajieH MenoTHHecKHx xpomocom 
OTJIHH aeTCH OT OCTaJTbHOrO XpoMaTHHa HX. 

OTJTHHHH «nepBHHHO» OTJTO)KeHHOro XpoMaTHHa bT «BTOpHHHO» OTJTO)KeHHOr 0 
HeCOMHeHHO HMeiOTCH. 06 3T0M MO)KHO 3aKJTK)HHTb XOTH 6bl nOTOMy, HTO H RJIH paCTHTeJIb- 
HHX 0praHH3M0B H ^JIH )KHBOTHbIX MHOTHMH aBTOpaMH OnHCbIBaJTHCb XpOMOMepbl B M e T a- 
ijiaTH'ieCKHX XpOMOCOMaX. 

5lBjieHHe 3 to xoponio H3BecTH0 h npHBo^HTCH noHTH bo Bcex 6ojree hjth MeHee Tma- 
TeJlbHblX HCCJieAOBaHHHX MHT03B. 
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XpOMOMepbl HBJIHIOTCH HeCOMHeHHO SJieMeHTaMH 3HaHHTeJlbH0 6oJiee MeJIKHMH, 
qeM npoAyKTU BTopHHHoro pacHJieHeHHH xpomocom. BnponeM b noHHMaHHH Benap [ 2 a ] 
xpoMOMepM HMeiOT HecKOJibKo HHoe 3HaneHHe. 3 tot aBTop BCHKoe Boo6me pacHJieHeHHe 
xpomocom paccMaTpHBaeT KaK xpoMOMepHoe CTpoeHHe hx. Ka3anocb 6bi, hto xpoMOMepbi 
mo)kho npome Bcero HccjieaoBaTb b npo<J)a3ax Mewo3Hca. JlHTepaTypHbix ashhux o xpoMo- 

TABJ1HUA VIII (PLATE VIII) 





tUrx 


83. 



RA » 


Phc. 79—84. 

Phc. 79—80. CnyTHHMHbie xpomocomm Allium cepa no Taylor, 1929. 

Phc. 81—82. To >Ke no KpHBeHKO, 1936. 

Phc. 83. Cxeiwa pacnojio>KeHHH xpoMOMepOB b cnyTHimHOH xpOMOcoMe Allium cepa, o6Ha- 

•pyweHHaB aBTOpOM. 

Phc. 84. CxeMa bo3hhkhobchhh cnHpajibHux crpyicryp npn TejioipaTHqecKOM c>KaTHH xpomo¬ 
com h nporpeccnpyiomeM pacTBopeHHH xpoMaTHHa. 


Figj 79—84. 

Fig. 79—80. Satellite chromosome in root-tips at mitosis of Allium cepa. After Taylor, 1929. 
Fig. 81—82. The same after Kriwenko, 1936. 

Fig. 83. Arrangement of chromomere pairs in satellite chromosome of Allium cepa represented 

d^grammatically. ^ „ 

Fig. 84. Scheme of spiralisation of the chromatids during telophatic contraction of the mito¬ 
tic nucleus. 


Mepax b Mefio3Hce HMeeTCH oweHb MHoro. Ho odbinHo 3 to TOJibKo yKa3aHHH Ha to, hto 
xpoMOMepu b Mewo3Hce y Toro hjih hhoto o6T»eKTa aBTopoM o6Hapy>KeHbi; HHorAa npn- 
BOAHTCH Aa)Ke H3o6pa>KeHHH oTAeJibHbix yqacTKOB npo^aTHnecKHX xpomocom c pacnono- 
>KeHHUMH Ha HHX XpOMOMepaMH. no 3T0My nOBOAy CJieAyeT OTMeTHTb TOJIbKO OCHOBHyK) 
jiHTepaTypy: padoTU EeJuiHHr (Belling [ 3 ]), MaKKJiHHTOK (McClintock [ 61 ]), TecKHHC 
h Cmhc (Huskins and Smith [ 30 ]), a H3 cTapbix pa6oT — BeHpHH (Wenrich [ 94 1). 
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KoHeMHo, HMeHHO BejiJTHHr npHBO^HT b cbohx paSoTax HaH6ojree cymecTBeHHMe 
’taHHtie o xpOMOMepax b Mewo3Hce. HcKJiioqHTejibHO Ba>KHbiM (JjaKTOM, ycTaHOBjre hhum 
BeaJIHHrOM, HBJIHeTCH, HeCOMHeHHO, OTKpbITOe HM COKpameHHe XpOMaTHA B Meil03HCe. 


TABJ1HUA IX (PLATE IX) 
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Phc. 85—91: 


Phc. 85. CxeMa «singl e-coil ed spiral». 

Phc. 86. CxeMa <<doubl e-coil ed sripal». 

Phc. 87. CxeMa <<coiling». 

Phc. 88. CxeMa «twisting». 

Phc. 89—90. Bo 3 HHKHOBenHe cnHpajieii b Tejio<t)a 3 ax (cxeMa). 

Phc. 91. Uhkji xpoMaTHa Me>Kay npo<t>a 30 H h aHa<t>a 30 H. 

a — paHHHfl npoifeaaa MHToaa. b — npoiJiaTHHecKoe yKopoqeHwe xpoMaTHjj h c6riH>KeHHe xpoMOMepoB. 
d — MeTatyaaa — cjmHHHe xpoMOMepoB aa cmct yBejiHMeHHH KOHneHCHpoBaHHoro hmh xpoMaTHHa. e — MeTaijaaa 
c HH<J)<l>epeHi;HauHeft «nepBHMHo-OTJio>KeHHoro» (qepHbie yqaci-KH) h «BTopHHHooTJio>KeHHoro» xpoMaTHHa. 


Fig: 85—91: 

Fig. 85. «Single-coiled spiral» (scheme). 

Fig. 86. «Double-coiled spiral» (scheme). 

Fig. 87. Coiling of chromatids (scheme). 

Fig. 88. Twisting of chromatids (scheme). 

Fig. 89—90. The beginning of coiling during telophatic contraction of the mitotic nucleuss 
Fig. 91. Evolution of chromomeres and chromonemes at mitosis represented diagramm atically; 

a —earlier prophase, b — chromonemes contraction during prophase (without coiling), c — chromo- 
neme contraction and overgrowing of chromomeres with chromation leading to the fusion of some of them. 
d — axial region of somatic chromosome at metaphase, e — differences between the «primary» and the «secondary» 
chromatin depositions with in the «axial region of chromosomes» at mitosis. 
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H. E. SJIJlEHrOPH 


Te (J)aKTbi, Ha ocHOBaHHH KOTopbix BejuiHHr c,nejiaji stot Bbmo^, CTOJib oqeBHAHbi, hto 
OCTaeTCH TOJIbKO y^HBJIHTbCH TOMy, HTO BCeMH 3BT0paMH JjaHHbie 3T0T0 aBTOpa COBep- 
rneHHO HrHopHpyiOTCH. BejuiHHr o6HapywH.ii, hto «. . .contraction of the chromonema 
in Lilium, without zigzagging, is to one third of its original length. . . the rest of the 
contraction (which reaches to one tenth) can be accounted for by zigzagging. . .» 

YCTaHOBHTb TOT (j)3KT, HTO Ha 1 j 3 XpOMOHeMbI B IIpO(J)a3aX MeH03HC3 MOTyT COKpa- 
maTbCH 6e3 CnHpaJIH3aUHH, 0Ka3aJI0Cb B03M0>KHbIM, H3MepHH paCCTOHHHe Me>KAy XpO- 
MOMepaMH Ha pa3JTHHHbix CTa^Hnx Mewo3Hca. Cy^n no toh cxeMe, hto EejuiHHroM npn- 
Be^eHa b ero paboTe 1928 r., mo>kho 3aKJiioqHTb, hto TepMHHOM zigzagging aBTop 
0603HaHH.il CnHpaJIH3anHH) xpOMOHeM. O^HaKO HHKOMy H3 3BT0p0B He y^aJTOCb B MeilO- 
3Hce H3ynHTb pacnojioweHne xpoMOMepoB Ha BceM npoTnweHHH xpomocom. Pacnojio- 
>KeHHe npo<J)aTHHecKHX xpomocom b anpax He ,naeT bo3mo>khocth HCCiie^oBaTb oT^enbHbie 
XpOMOCOMbI Ha BCeM HX npOTHWeHHH, COXpaHHH npH 3T0M TOHKHe CTpyKTypbi HX, T. e. 
xpoMOMepbi. MaKKJiHHTOK npH Hccne^oBaHKH MeiioTHHecKHx xpomocom Zea mays y^a/iocb 
Ao 6 HTbcn H3yMHTejibHbix pe3yjibTaT0B b OTHomeHHH H3yneHHH OT^ejibHbix npo^aTHHe- 
CKHX XpOMOCOM. O^HaKO MeTO^HKa MaKKJiHHTOK He n03B0JIHeT, 06 UHHO, COXpaHHTb 
Bee TOHKOCTH CTpOeHHH npO(J)aTHHeCKHX MeilOTHHeCKHX XpOMOCOM. ToJIbKO flJIH OTfleJIb- 
Hbix ynacTKOB xpomocom Zea mays MaKKJiHHTOK yKa3biBaiOTCH xapaKTepHbie xpoMOMepbi. 

B jiHTepaType HMeioTcn MHoroqncjieHHbie H3o6paweHHH xpoMOMep h b MeTa<J>aTH- 
necKHX xpoMOcoMax. 

06biHHO npH 3tom pacnojio>KeHHe xpoMOMepoB h xapaKTepHbie oco6eHHOCTH ot- 
fleJibHbix xpoMOMepoB He H3yqaiOTCH, a npocTO KOHCTaTHpyeTCH TOJibKO HajiHnne xpoMO- 
MepoB. B pa6oTe 1929 r. reHTJiepa (Geitler [ 20 ]) jijir xpomocom Crepis capillaris yKa- 
3biBaiOTCH Aawe onpe,ne.iieHHbie, xapaKTepHbie ajih Kawnoii H3 xpomocom, xpoMOMepbi 
(pHC. 31 Ta6ji. III). BnponeM, BnocjieACTBHH TeHTJiep [ 21 ], TaKwe npHMKHyBiiiHH k toh 
TOHKe 3peHHH, HTO B COMaTHHeCKHX XpOMOCOMax HMeiOTCH MaJIbie CnnpaJIH, flOJIWeH, 
noBH^HMOMy, HCTOJiKOBaTb Ha6jno,naeMbie hm paHee xpoMOMepbi KaK o6opoTbi cnHpajien. 
MHoe TOJiKOBaHHe 6buio 6bi HeBeponTHbiM — KaK >Ke bo3mo>kho roBopHTb o flByx napaji- 
jiejibHO Apyr apyry pacnojio>KeHHbix xpoMamnax c xpoMOMepaMH Ha Kawnon H3 hhx, 
Kor^a no HOBenmen KOHnenunn aBTopa b MHT03e xpoMOHeMbi 3aKpyqeHU b xpoMOcoMax 
cnnpajibHO h cnnpajin 3th TOJibKO «. . .vielleicht doppelt. . .». . . 

Cjie^yeT no^qepKHyTb, hto jio HacTonmero BpeMeHH BHyTpeHHee cTpoeHne oceBbix 
qacTeii xpomocom, t. e. Te xpoMOMepbi, KOTopbie MoryT 6 biTb b hhx o 6 Hapy>KeHbi, hhkcm 
eme He Hcnojib30BaHbi ^jih tohhoh MopijjojiorHqecKOH xapaKTepncTHKH «THnHHHbix» 
MHTOTHHeCKHX xpOMOCOM. 

ripHHHHa Toro, hto xpoMOMepbi a o chx nop eme He Hcnojib30BaHbi ajih noJiyqeHHH 
TOHHbIX MOp(J)OJIOrHHeCKHX XapaKTepHCTHK XPOMOCOM, nOBHAHMOMy, 3aKJIK)HaeTCH B TOM, 
hto o6Hapy>KeHHe hx npe^CTaBJineT HeKOTopbie TpyuHocTH. 

Hy>KHO nojiaraTb, hto Tpy^HOCTH 3 th 3aKJiioqaK)TCH He TOJibKO b tom, hto 6 u H3ro- 
TOBHTb cooTBeTCTByiomne npenapaTbi, Hcnojib30BaB /yin sthx nejieii Ty hjih HHyio MeTO- 
AHKy (J)HKCaUHH H OKpaCKH. 

Jtejio, noBHflHMOMy, He orpaHHHHBaeTcn TOJibKO rncTo-XHMHHecKOH CTopoHoft bo- 
npoca. OcHOBHan Tpy^HocTb 3aKJnoqaeTCH b tom, htoGm HccjieayeMbiH MaTepnaJi n e p e jl 
(J jHKcanneH 6biJi 6bi b TaKOM coctohhhh, htoGh npH o6pa6oTKe ero c ooTBeTCTByw - 
iuhm nyTeM nojiyqajiHCb 6bi Hy>KHbie KapTHHbi. 

Ecjih npe^HKcanHOHHan o 6 pa 6 oTKa MaTepnajia npH nccjieAOBaHHH cnHpaJibHbix 
CTpyKTyp MeHOTHnecKHx xpomocom peinaeT AeJio, to Hy>KHO .nyMaTb, hto h b aanHOM CJiy- 
qae TOJibKO JIHUIb nO^bopOM (jjHKCaUHOHHOH CMeCH H OKpaillHBaHHH HeJIb3H Ha^eHTbCH 
Bcerna nojiyqaTb Mop(J)ojiorHqecKHe oTJinqHH Me>KHy nepBHqHhiMH h BTopHqHbiMH 
OTJIO>KeHHHMH XpOM3THH3 B MHTOTHHeCKHX XpOMOCOMaX. 

Ycnexn b H3yqeHHH cnnpajibHOH CTpyKTypbi MeiioTHqecKHx xpomocom CTOJib Be- 
JIHKH, HTO pe30HH0 nonbITaTbCH npHMeHHTb MeTO^HKy paCTBOpeHHH XpOMaTHHa Hnpn 
M 3 yqeHHH MHTOTHqecKHx xpomocom. TaKHe nonbiTKH, KaK y>Ke yKa3aH0, h AeJiaJiHCb, 
HanpHMep, He 6 eJib. riojiyqeHHbie ^aHHbie Bee we He BnojiHe yGe^HTejibHbi; Bbirne ywe 
yKa3aHbi Bee Te npoTHBOpeqnn, KOTopbie HMeioTcn b OTHomeHHH qncjia HHTen b mhtoth- 
qecKHx xpoMOcoMax. J], a h caMa no ce 6 e npe^HKcauHOHHan o 6 pa 6 oTKa KopeniKOB, 
no cpaBHeHHio c npe^HKcanHOHHOH o 6 pa 6 oTKOH MaTepHHCKHX KJieTOK nbiJibUbi, Bee we 
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3HaqHTejibH0 MeHee Haae>KHa. He HCKJiioqeHa, no MoeMy, B03M0>KH0CTb, hto pe3yjibTaTbr, 
nonyqaeMbie BCJieacTBne npe^HKcauHOHHOH o6pa6oTKM MaTepnajia, MoryT 6biTb aoctht- 
nyTbi h apyrnM nyieM. 

B caMOM aejie, hto >Ke hmchho hbjihctch onpeaejirnomHM momchtom npn nojiyqeHHH 
cnnpajibHbix CTpyKTyp xpomocom b Meno3nce: TOJibKo jih npea^HKcaijHOHHaH o6pa6oTKa 
MaTepnana caMa no ce6e, hjih )Ke h cbohctbb caMnx xpomocom? OqeBnaHo, hto npea- 
(J)HKCaUHOHHOM 06 pa 60 TK 0 H XpOMOCOM MaTepHHCKHX KJieTOK nblJIblJbl MbI MOH<eM nofl- 
qepKHyTb, npoHBHTb 6ojiee OTqeTJiHBO ocoGchhocth, KOTopue cBoncTBeHHbi onpeaejieHHbiM 
CJIOHM XpOMaTHHa MeHOTHqeCKHX XpOMOCOM. 

Bbipancancb npnHHTbiM tcpmhhom, npea^HKcaijHOHHOH o6pa6oTKon MaTepnana 
Mbi «pacTBopneM» xpoMaTHH. KoHeqHo, pacTBOpeHHH, KaK TaKOBoro, mojkct h He 6biTb, 
ho pa3)KH)KeHHe XpOMaTHHa BnojiHe BeponTHo. KpoMe Toro, pa3>KH)KeHHe xpoMaTHHa 
OKa3biBaeTCH xapaKTepHbiM a-nn onpeaeneHHbix 3JieMeHT0B xpomocom. 

Tan, HanpHMep, npw achctbhh napoB aMMnana Ha MaiepHHCKHe KJieTKH nbuibijbi 
xpoMaTHH He npocTo pacTBopneTcn c noBepxHocTH xpomocom. Beab b pe3yjibTaTe B03aen- 
ctbhh napoB aMMHana b MenoTHqecKnx xpoMocoMax yaaeTcn o6Hapy>KHTb cnHpajiH. 
CiieaoBaTejibHo, xpoMocoMbi, «pacTBopnHCb», He CTaHOBHTCH npocTo 6oaee tohkhmh. 
«nepBHqHbie» oTJio)KeHHH xpoMaTHHa, KOTopbie h cocTaBJimoT cnnpajibHbie xpoMaTHau, 
pacTBopniOTCH He Tai< JierKO, Kan «BTopnqHbie» oTJio)KeHHH xpoMaTHHa, cocTaBJimomne 
ocuoBHyio Maccy MenoTnqecKnx xpomocom. 

PaccMaTpHBan xpoMOMepbi KaK nepBHHHbie ueHTpbi KOHaeHcaijHH xpoMaTHHa Ha 
«CKejieTHbix» hhthx, cjieayeT nonaraTb, hto «B03pacTHbie» oco6eHHocTH, t. e. pa3JinqnH 
Me>KAy «nepBHqHO» H «BTOpnqHO» OTJIO>KeHHbIM XpOMaTHHOM, COXpaHHIOTCH B MHT03e 
b ocesbix qacTHX xpomocom h nocjie coKpameHHH xpoMOHeM b npo(J)a3ax. KoHeqHo, 
ecjiH oceBbie yqacTKH Tejia xpomocom paccMaTpnBaTb npocTo KaK rjibi6Ky xpoMaTHHa, 
KaK Teno Mop^ojiornqecKH 3JieMeHTapHoe, He HMeiomee BHyTpeHHen opraHH3aijHH, to, 
pa3yMeeTcn, HeT hhk3khx ochob3hhh aonycTHTb, hto CTpyKTypbi, xapaKTepHbie a-an 
OTaejTbHbIX 3TanOB pa3BHTHH HX, MOTyT «COXpaHHTbCH» HJIH, BepHee, OTpa)KaTbCH 
n Ha BHyTpeHHen cTpyKType totobhx MHTOTnqecKnx xpomocom, t. e. MeT3(J)aTHqecKHX 
h aHa^aTHqecKHX. OaHaKO, h caMH no ce6e (JiaKTbi, kotophmh Mbi ynce pacnonaraeM 
b OTHomeHHH BHyTpeHHen CTpyKTypbi MenoTnqecKnx xpomocom, a T3K)Ke h o6ihhh xoa 
paccywaeHHH HecoMHeHHo pemaiOT Bonpoc o coxpaHeHHH «ncTopnqecKH» B03HHKaK)mnx 
CTpyKTyp, t. e. o coxpaHeHHH pa3JinqnH Me>Kay «nepBnqHo» otji once hhum xpoMaTHHOM 
H XpoMaTHHOM, KOTOpblH OTJIO)KHJICH Ha 60 Jiee n03aHHX CTaaHHX, B nOJIO)KHTeJIbHOM 
CMucjie. A pa3 Tan, to o6Hapy)KeHHe BHyTpeHHen opraHH3aunn xpomocomhux njieq, 
a He TOJibKo pacqjieHeHHH xpomocom nepBnqHbiMH h BTopnqHbiMH nepeTH)KKaMH, B03- 
mojkho. H 3th, 6onee TOHKne qepTbi BHyTpeHHen opraHH3aunn xpomocom, xapaKTepn- 
ayioinne paHHne 3Tanbi pa3BHTnn nx, OTpancaiOT cnoco6HocTb oTaeabHUx yqacTKOB HHTen 
^IKTHBHO KOHaeHCHpOBaTb XpOM3THH. 

MHe npeacTaBJineTcn Bee )Ke, hto b aaHHOM cayqae b3>kho BCKpbiTb «HCTopnqecKH* 
xapaKTepHbie oco6eHHocTH xpomocom n noKa3aTb TeM caMUM HHAHBnayaJibHbie cbohctbb 
M op^ojiornqecKH HenpepbiBHbix HHTen — «CKejieTOB» xpomocom — He TOJibKo b oaHon 
KaKon-jiH6o cTaann mhto33, a b 6onee mnpOKnx npeaejiax. HeM>Ke, oaHano, o6ycjioBJieHa, 
HanpHMep, Tanan oco6eHHOcTb «nepBnqHo» oTJio)KeHHoro xpoMaTHHa MenoTnqecKnx 
xpomocom, Kan MeHbman «pacTBOpnMocTb» ero, no cpaBHeHHio c pacTBopnMocTbio 
ocTaubHoro, no3aHee oTJiojKHBiuerocH xpoMaTHHa? Cyan xoth 6u no TOMy, hto «nepBnqHO» 
OTJIO)KeHHbIH xpOM3THH, T. e. XpOMOHeMbI, He TOJIbKO MeHee paCTBOpHMbl, HO H OKpaiUH- 
BaiOTCH cnjibHee, qeM BTopnqHO OTJiojKeHHbin xpoMaTHH, mojkho 3aKJnoqnTb, hto xpo¬ 
MaTHH «nepBnqHbix oTjioweHnn 6onee rycT». MHorne aBTopu pa3jinqaiOT b xpoMocoMe 
ABa BemecTBa: ((achromatic substance», t. e. cna6o oKpauiHBaioinHHCH naepHUMH Kpa- 
CK3MH xpoMaTHH, h «chromatic substance». 3 th TepMfiHbi, a, cjieaoBaTeubHo, h noHHTHH* 
no MoeMy MHeHHio, Kpaime HeyaaqHu. 

B caMOM aeae, hto nee nojiyqaeTcn: «achromatische Substanz des Chromatins*, 
t. e. HeoKpauiHBaioiHeecH BemecTBo OKpauiHBaiomerocH BemecTBa. Hjih, qTo erne xynce, 
tachromatische Euchromatin* (Xeihm, Heitz [ 24 ]), t. e. HeoKpamnBaiomeecH coGctbchho 
KpacHmeecH BemecTBo. 3aMeqy kct3th, hto XenTir Boo6me oTpnuaeT B03M0)KH0CTb Ha- 
jihhhh b xpoMocoMax b KaqecTBe CKejieTHbix 3JieMeHTOB 6ejiKOBbix HHTen. Xeifrij nojiaraeT, 




216 


H. E. 3JUlEHrOPH 


mto moh AaHHbie b 3tom oTHOineHHH ouihSomhli h aTO 6ejiKOBbix HHiew BOo6me HeT. Oh 
aawe nHineT: «alles in der Chromosome istChromatin». Ho b to we BpeMa Xeimj hhth- 
pyeT paSoTy Ula^niTeiiHa (Schaffstein [ 76 ]), b kotopoh aBTOp (TaK we, KaK h a aaa Mefio- 
raaecKHX xpoMocoM Stenobothrus) o6HapywHJi, aTO b npo<})a3ax Meno3Hca xpoMOMepbi 
y Fritillaria coeanHeHH Meway co6oh He xpoMaTHHOBbiMH hhthmh. Xeihn npocTO hjih 
H e pa3o6paaca b a^hhux, KOTOpbie npHBeaeHhi IIIatJmiTeHHOM, hjih b Tex, hto npHBeaeHbi 
mhoio. Ecjih XeiiTii nojiaraeT, aTO hhth, coeaHHaiomHe xpoMOMepbi b npo(|)a3ax Meno3Hca 
y Stenobothrus , Bee we aoawHhi OKpaniHBaTbca no Feulgen, to noaeMy we, no aaHHbiM 
caMoro aBTopa, npoMewyTKH Meway ancnaMH b xpoMocoMax cjhohhmx wejie3 Bibio, 
t. e., no ero TepMHHOJiorHH, «achromatisches Euchromatin. . .», He aaiOT noaowirreab- 
hoh peaKHHH no Feulgen. Yw pa3 3 to Euchromatin, aa h BOo6me, ecjiH «alles in der 
Chromosome ist Chromatin», to, Ka3ajiocb 6bi, Bca xpoMOcoMa qejiHKOM h aojiWHa 
OKpauiHBaTbcn no Feulgen. C tohkh 3pemia XeiiTija, 4>aKT stot napaaoKcajieH. Ho eme 
b 1934 r. mhoio 6biao noKa3aHO, hto h Euchromatin h Heterochromatin oaHHaKOBo aaiOT 
noaowHTejibHyio peaKijHK) no Feulgen, a 6ejiKOBbie hhth, 3aKaioaeHHbie BHyTpn xpOMo- 
com h noa aencTBHeM hh3koh TeMnepaTypbi o6HawaiomHeca npH CTeKaHHH c hhx xpo- 
MaTHHa, He aaiOT noaownreabHOH peaKijHH no Feulgen. H. K. KojibijoB [ 37 ], Ha ocho- 
BaHHH TeopeTHnecKHX coo6paweHHH, BbicKa3aji npeanojioweHHe o tom, hto octobomh 
X pOMOCOM aOJIWHbl HBJIHTbCH 6eJIKOBbie HHTH. MhOK) 3TH HHTH 6bIJIH HCCJieaOBaHbl B MHT03e 
y Hordeum vulgare h b Meiio3Hce y Stenobothrus. 

B 1935 r. CTpyicrypa xpoMocoM cjhohhijx wejie3 onncaHa H. K. KojibijOBbiM 
cjieayiouiHM o6pa30M: Baojib xpoMocoM HaeT paa OejiKOBbix HHTen — Tex we, hto HMeiOTca 
H B oSbJHHblX xpOMOCOMaX, HO B 60 JIbHieM HHCJie H 3HaHHTeJIbH0 yaJIHHHBUIHXCH, a no- 
nepeK xpoMocoM pacnoaoweHbi aucKH, o6pa3yiomHeca b pe3yabTaTe cjihhhhh xpoMara- 
HOBbix xpoMOMep, KOTOpbie npHcymH aaHHbiM hhthm. TaKoe cTpoeHHe xpoMocoM, Bonpenn 
Xeirra, aeJiaeT BnojiHe oaeBHaHbiM, noaeMy we He OKpaniHBaiOTcn npoMewyTKH Meway 
ancKaMH. Ecjih Xeirru He BepHT b to, hto b xpoMocoMax Bee we mowho o6HapywHTb 
GejiKOBbie hhth, to JiymiiHM h oaeHb npocTbiM aoKa3aTejibCTBOM MoweT cjiywHTb peaiaum 
Ha 6eaoK, npOBeaeHHaa xoth 6u, HanpHMep, Ha xpoMocoMax cjhohhhx wejie3 jihhhhkh 
MOT biJin. He pemaiocb yTBepwaaTb, mowho jih b aaHHOM cayaae, c tohkh 3peHHa XeiiTu, 
paccMaTpHBaTb caa6o OKpaniHBaiomHeca yaacTKH xpoMocoM nan Euchromatin, a cHjib- 
Hee oKpauiHBaiomHecH yaacTKH, t. e. cnHpaan KaK Heterochromatin. BnpoaeM, sto He 
HMeeT cymecTBeHHoro 3HaneHHH, TaK KaK h Euchromatin h Heterochromatin oaHHaKOBo 
xoporno OKpauiHBaiOTCH no Feulgen. Topa3ao BawHee to, hto, no peaKUHH Feulgen 
MOWHO C HeCOMHeHHOCTbK) 3aKJH0HHTb, HTO H XpOM3THH, COCTaBJIHIOiaHH XpOMOHeMbI, 
H OCHOBHan Macca XpOMaTHHa B XHMHaeCKOM OTHOineHHH HBJIHIOTCH OaHHM H TeM Beme- 
ctbom, KOHenHO, ecjiH KpHTepHeM cjiywHT TOJibKO peaKijHa Feulgen. OaHHakoBaa oKpa- 
HIHBaeMOCTb XpOMOHeM H OCHOBHOH MaCCbl XpOMaTHHa (matrix, no TepMHHOJiorHH HeKO- 
Topbix aBTopoB) no Feulgen ycTaHOBJieHa lllHHKe h UJnreHara (Shinke N. and Shige- 
naga M. [ 80 ]). 

CJieaoBaTejibHO, otjihhhh Meway nepBHaHO OTJioweHHbiM xpoMaTHHOM h btophhho 
OTJ ioweHHbiM — <J)H3HHecKoro nopaana, o aeM h cBHaeTeabCTByeT hx pa3anaHaa aacop6- 
ilHOHHan cnocoSHocTb no OTHonieHHio k paay aHHJiHHOBbix naepHbix KpacoK. OShHCHe- 
HHe T3KHX pa3JIHHHH 3aKJIKWaeTCH, C MOeH TOHKH 3peHHH, B TOM, aTO nepBHaHO OTJIOWCH- 
HbiH xpoMaTHH, 6yayan pacnoaoweH BOKpyr ajieMeHTa, 3 kthbho KOHaeHCHpyiomero, 
t. e. BOKpyr GejiKOBOH hhth, 6ojiee wejiaTHHHpOBaH, aeM 6ojiee yaajieHHHH ot Hee bto- 
pHHHO OTJIOWeHHbJH XpOMOTHH. Ywe H3 TOTO, aTO npOIjeCC KOHaeHCaUHH XpOMaTHHa 
Bee we He orpaHHaHBaeTca OTJioweHHeM TOJibKO asyx nopann xpoMaTHHa — «nepBHHHoro» 
h «BTOpHHHoro» — cjieayeT, pa3yMeeTCH, 3aKJiioqHTb, hto aeJieHne xpoMaTHHa Ha aoa 
pe3K0 orpaHHneHHbix cjioh coBepmeHHO ycjiOBHO h aonycTHMO ToabKO c toh oroBopKon, 
hto 6oaee 6jiH3KHe k 6eaKOBbiM hhthm caon xpoMaTHHa Moryr OTaHaaTbcn ot 6oaee 
OTaaaeHHbix caoeB. B 3aKaKweHHe Bcex BbimenpHBeaeHHWX paccywaeHHH mowho cna- 
33Tb, hto oSHapyweHHe BHyTpeHHeii cTpyKTypbi xpomocom- 
Hbix naea, 6oaee tohkhx, aeM pacaaeHeHHe naea b t o p h a- 
HbiMH nepeTHWKaMH, aoaWHO 6biTb c b a 3 a h o c o 6 h a p y w e- 
h h e m m o p 4> o a o r h a e c k h x OTanaHH Meway n e p b h a h u m h h 

B T O P H a H bl M H OTaOWeHHHMH XpOM3THH3 B ywe fOTOBblX 
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xpoMocoMax, t. e. b MeTa- hjih aHa4>a3e. npn onpeAeJieHHOH CTeneHH pa3JiHHHH 
nepBHqHMx oTJioweHHH ot BTopH^Hbix, hto mo>kho yTBep>KAaTb a priori, b xpoMocoMax 
Aojukhu 6biTb o6Hapy>KeHbi xpoMOMepbi, KaK CTpyKTypw, cBH3aHHbie co cnoco6oM ot- 
jioweHHH xpOMaTHHa Ha hhthx b paHHHx npo(|)a3ax, Kor^a xpoMaTHH OKyTbiBaeT hhth 
eme He cnjiouib, a Tojibno b onpeAeJieHHbix ynacmax hx. H 3 onbrra, KOTopbiH HMeeTCH 
B OTHOUieHHH HCCJieAOBaHHH M0p(})0JI0rHH XpOMOCOM, HCHO, HTO HH Ta HJIH HHaH <|)HKCa- 
uhh MaTepnajia, hh oKpacna npenapaTa k3khm-jih6o KpacHTejieM He no3BOJiniOT eme 
.c jnBepeHHocTbio Ha^eHTbCH Ha ycnex b, o6Hapy>KeHHH BHyTpeHHHx CTpyKTyp oceBbix 
nacTen xpomocom, t. e. MoplJiojiorHHecKHe otjihhhh Me>KAy xpom3thhom nepBHHHoro 
OTJioweHHH h BTopHHHoro He npoHBJiHiOTCH npH 3tom. Ywe pa6oTaMH KyBa^a [ 45 ], He- 
CejiH [ 69 ], TecKHHC h Cmhc [ 30 ] h Oypa [ 72 ] HaMeneH tot nyTb, no KOTopoMy pa3BHBaeTcn 
TeXHHKa HCCJieAOBaHHH BHyTpeHHHX CTpyKTyp XPOMOCOM; HCKyCCTBeHHOe H3MeHeHHe 
MaTepnajia nepeA 4>HKcai|HeH, pacTBopeHHe xpoMaTHHa AaeT b stom oTHomeHHH Han6ojiee 
coBepmeHHbie pe3yjibTaTbi. npo6yn npHMeHHTb npeA^HKcauHOHHyio o6pa6oTKy MaTe- 
pnajia, npeAJioweHHyio He6ejieM ([ 70 ], I!V) ajih o6Hapy>KeHHH BHyTpeHHHx CTpyKTyp 
MHTOTHHeCKHX XpOMOCOM, H He nOJiyHHJI pe3yjIbTaT0B, BnOJIHe MeHH yAOBJieTBOpHBUIHX. 

Ha 0CH0B3HHH BCeTO BbIUieH3J10>KeHHOro OTHOCHTeJIbHO COCTOHHHH XpoMaTHHa 
b oceBbix nacTHx xpomocom fj npHineji k y 6 e>KAeHHK), hto h 6e3 npe^(J)HKcauHOHHOH 06 - 
pa 6 oTKH MaTepnajia mo>khg AocTHTHyTb pe3KHX Mop^ojiorHnecKHx pa3JiHHHH moka^ 
nepBHHHO H BTOpHHHO OTJIOWeHHbIM Xp0M3THH0M. YCJIOBHH npOH3paCT3HHH MaTepHaJia 
Moryr, KOHenHo, b toh hjih hhoh CTeneHH cnoco 6 cTBOBaTb 6 ojiee hjih MeHee pe3K0My 
npOHBJieHHK) pa3JIHHHH Me>KJI,y nepBHHHbJMH H BTOpHHHbJMH CJIOHMH XpOM3THHa. Cy- 
mecTBeHHbiM (jiaKTopoM KyjibTypu noAonbiTHbix pacreHHH hbjihiotch, no MoeMy mhchhio, 
ycjioBHH, KOTopue Moryr BJiHHTb Ha H3MeHeHHe CTeneHH >KejiaTHHH3auHH xpoMaTHHa. 
Bo-nepBbix, t3khm (JmKTopoM hbjihctch yAynibe, Morymee cnoco 6 cTBOBaTb 3HanHTejibH0H 
CTeneHH >KejiaTHHH3auHH kojijiohaob. Hmchho H3 3thx coo 6 pa>KeHHH jiyKOBHHbi Allium 
cepa h npopamHBajiHCb b onHJinax, CMoneHHbix boaoio. npH Tanoii KyjibType pacTeHHH 
AeHCTBHTeJIbHO 0Ka3aJI0Cb B03M0>KHbIM o 6 Hapy>KHTb MOp4)OJIOrHHeCKHe pa3JIHHHH nepBHH- 
HblX H BTOpHHHbJX CJIOeB XpOM3THHa. IlpH 3T0M, XOTH B XpOMOCOMaX H BHflHbl 6 bIJIH 
XpOMOMepbl, H Bee >Ke He CKJIOHeH CHHTaTb, HTO 0CH0BH3H MaCCa XpoMaTHHa paCTBOpH- 
nacb. Bojiee BeponTHUM MHe npeACTaBJineTCH, hto BTopHHHbie cjioh xpoMaTHHa npocTO 
MeHee hht6hchbho hjih coBepmeHHo He oKpauiHBajiHCb, a nepBHHHbie oTJioweHHH xpo¬ 
MaTHHa, npn HenoTopoH CTeneHH AHtjHjiepeHHHpoBKH, KOHeqHo, OKpauiHBajiHCb. 

HcXOAH H3 Tex COo6pa>KeHHH, HTO eCJIH yCJIOBHH npOH3paCT3HHH nOAOnbJTHblX 
pacTeHHfi 6yAyr b MajioH CTeneHH cnoco6cTBOBaTb «crymeHHio» xpoMaTHHa (t. e. no- 
BbiuieHHio CTeneHH >KejiaTHHH3aHHH ero), to h oGHapyweHHe Mop(f»ojiorHnecKHx otjih- 
HHH Me>KAy «nepBHHHbIMH» H «BTOpHHHbIMH» OTJIO>KeHHHMH XpOM3THHa B OCeBbJX y*iaCT- 
Kax xpoMocoM 6yAeT o6jierneHo, mhoio h Bbipa6oTaHa MeTOAHna HccjieAOBaHHH. 

JiyKOBHHbi npn TeMnepaType b 10 — 12° C npopamnsajiHCb b cocyAax, 3 anojiHeH- 
HblX MOKpbIMH 0nHJIK3MH. KopeiHKH (})HKCHpOBaJIHCb CMeCblO Champy. riepeA OKpaiHH- 
BaHHeM npenapaTbi npoTpaBJiHBajincb b TeneHHe cyTOK 3% pacTBopoM K 2 Cr 2 0 7 a 3 aTeM, 
Towe b TeneHne cyTOK, OKpauiHBajiHCb 1% pacTBopoM reHTHaHbi BHOJieT. npenapaTbi 
AH(})4)epeHuHpoBajiHcb 100% cnnpTOM h Kap 6 oji-KCHJiojioM. OKpameHHbie npenapaTbi 
3aKJnonajiHCb b KeApoBoe Macjio. 

IV. BHyTpeHHHH cTpyicrypa cnyTHHHHofi xpomocomu Allium cepa 

A. XpOMOMepbl cnyTHHiHoii xpomocom bi Allium cepa 

B HacTonmeii rjiaBe 6yAyr H3Jio>KeHbi AaHHbie, oTHOcHinwecH TOJibKo k cnyT- 
h h n h o if xpoMocoMe Allium cepa. 

Ha pHC. 79 — 82 Ta 6 ji. VIII npHBeAeHbiH 3 o 6 pa>KeHHH cnyTHHHHbix xpomocom Allium 
cepa, 3aHMCTB0B3HHbie mhoio H3 pa 6 oT Apyrnx aBTopoB. Ha pHc. 79 — 80 npHBOAflTcn H30- 
SpaweHHH cnyTHHHHOH xpoMocoMbi Allium cepa , AaHHbie TeiiJiop b 1925 r. FIoBHAHMOMy, 
aBTOp HMeji oco 6 yio pacy Allium cepa , kotopoh h npHcymn noAo 6 Hbie cnyTHHKH. Ha pnc. 
81 — 82npHBOAHTcn H3o6pa>KeHHe cnyTHHHHOH xpoMocoMbi Allium cepa, KOTopoe b3hto 
m 3 paSoTbi A. A. KpHBeHKO [ 42 ]. Ha pnc. 56 —59 Ta 6 ji. VI npHBOAHTcn opnrH- 
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HajibHbie pncyHKH nepBHHHbix pacnaeHeHHH cnyTHHHHOH xpoMocoMU Allium cepa. Ha 
Bcex npHBeaeHHbJx pHcyHKax c pa3AHHHoft creneHbio oth6tahbocth h tohhocth hjijuoctph- 
pyeTCH Mop(j)OJiorHH xpomocom. B He^aBHee BpeMH LUpaaep (Schrader) onncaHO CTpoeHHe 
KHHeTHqecKOH nepeT«>KKH y Amphiuma tridactylon. B MecTe KHHeTHHecKOH nepeTHWKH, 
no lllpaaepy, HMeeTcn oco6oe Teabne, Ha3BaHHoe hm commissural region, npn nocpea- 
cTBe KOToporo coeflHHHiOTCH ABa npoKCHMajibHbix KOHpa xpoMocoMHux naen. CaMo no 
ce6e Tejibue 3to pe3K0 otahhho ot xpoMaTHHOBbix xpomocomhmx naen, xoth h MoweT 
6biTb MacKnpoBaHO xpoMaTHHOM. Ha 3Tom Tejibpe (commissural region) pacnoaoweHbi 
ABe rpaHyjibi, KOTopbie aBTopoM o6o3HaHaiOTCH TepMHHOM spindle spherule. 3th spindle 
spherule hbahiotch rpaHyjiKaMH, HenocpeACTBeHHO ywe CBH3aHHbiMH c TeMH nyHKaMH 
BOJIOKOH, KOTopbie npHKpenJUUOTCH K KHHeTHqeCKHM nepeTH)KKaM. HeT HHKaKMX co- 
MHeHHft b tom, hto spindle spherule ecTb He hto HHoe, KaK Beaymne Tejibpa, oTKpbiTbie ana 
pacTHTejibHbix oSteKTOB HaBamHHbiM (Nawaschin S. G. [ 68 ]) h aeTaabHo HccaeaoBaHHbix 
TpaHKOBCKHM (Trankowsky [ 89 ]). B HacTonmee BpeMn coBepmeHHo to we CTpoeHHe 
KHHeTHHecKHX nepeTnweK, hto paHee 6biao onncaHo lUpaaep AJin Amphiuma tridacty¬ 
lon , oOHapyweHo Ann pacTHTejibHbix oSbcktob B. E. Ko3JioBbiM. Ha MoeM pHcyHKe 
(pHC. 56 Ta6ji. VI) mowho BHACTb, hto npw oKpaniHBaHHH xpoMocoMHoro Hexna 
B MecTe KHHeTHHeCKOH nepeTHWKH 0Ka3bIBaeTCH B03M0WHbIM o6Hapy>KHTb OCO60 HHTeH- 
chbho OKpameHHbie rpaHyjiKn; sto rpaHyjiKH Beaymnx Tejiep. B xpoMocoMax, H3o6pa- 
weHHbix Ha (Jwr. 56, xpoMaTHH oceBbix ynacTKOB xpomocom ocTaacn HeoKpameHHbiM, 
a oKpameHbi TOAbKo nexabi xpomocom h BeAymHe Teabna. KoMnccypaabHUH ynacTOK, 
t. e. to HMeHHo axpoMaTHHOBoe TeAbpe, KOTopoe b MecTe KHHeTHHecKOH nepeTHWKH 
coeAHHneT npOKCHMaabHue kohuh xpomocomhmx naen, b AaHHOM CAynae, Oyaynn TaKwe 
HeoKpameHHbiM, KaK h oceBbie ynacTKH xpomocom, He bhaho. Kan pa3 b AaHHOM caynae 
co Been oTHeTAHBocTbio noaTBepwaaiOTCH AaHHbie IlIpaAepa o6- otahhhhx b oKpanrn- 
BaeMocTH rpaHyAOK BeaynjHx Teaen ot oObiHHbix xpoMaTHHOBbix xpoMOMepoB. Ecah 
MaTepnaa 6ha (JiHKCHpoBaH no mctoahkc T. A. JleBHTCKoro hah, HanpnMep, no Champy, 
t. e. b Tex caynanx, Koraa nexabi xpomocom ocraiOTCH He oKpameHHbiMH h KpacnTcn 
TOAbKo oceBbie ynacTKH xpomocom, HaSaiOAaioTCH HanOoaee pe3KHe pa3AHHHH b onpacKe 
oceBbix ynacTKOB xpomocom h KOMHccypaabHbix ynacTKOB. OceBbie ynacTKH xpomocom 
OKpaiHHBaiOTCH HAepHbIMH KpaCKaMH (pHC. 57, 58 Ta6A. VI), a KOMHCCypaAbHbIK 
ynacTOK oKpaniHBaeTca An(})(})y3HbiMH KpacKaMH. 

B paOoTe Ko3AOBa [ 41 ] no HCCAeAOBaHHio CTpoeHHH KHHeTHHecKOH nepeTHWKH 
y pacTHTeabHbix oObcktob, Ha3breaeM0H IlIapnoM KHHeToxopoM, noAHepKHBaeTCH to 
oScTOHTeAbCTBo, hto npoKCHMaAbHbie KOHUbi xpomocom b MecTax KHHeTHHecKHx nepe- 
THWeK COeAHHHIOTCH He AByMH TOHKHMH XpOMaTHHOBbJMH HHT0HK3MH, KaK 3T0 nOAaraiOT 
HeKOTopue aBTopbi, a axpoMaTHHOBbiM TeabijeM, KOTopoe HHoraa b MeTa<})a3ax h npo<})a3ax 
pa3ABoeHo. Ha pnc. 57 h 58 H3o6pa)KeHbi xpoMocoMbi H3 KopemKa, (JiHKCHpoBaHHoro no 
JleBHTCKOMy: «5 h 5». Ha pncyHKax H3o6pa)KeHbi xpoMocoMbi H3 KopemKOB, noAyneHHbix 
npn npopainHBaHHH ayKOBHp b BOAe: xpoMocoMHbie naenn ocTaioTcn 6eccTpyKTypHbiMH 
TeaaMH; Ha pnc. we 59 — 67 Ta6a. VI H3o6paweHbi xpoMocoMbi, b KOTopbix ofmapy- 
weHbi xpoMOMepbi. 

3Ty cTpyKTypy xpomocom caeayeT paccMaTpnBaTb KaK BHyrpeHHioio cTpyKTypy 
oceBbix nacTen xpomocom. Ecah npn HccaeaoBaHHHX xpomocom TeM hah hhhm mctoaom 
yAaBaaocb oOHapywHTb b aahhoh xpoMocoMe TOAbKo nepBHHHbie pacnaeHeHHH ee, t. e. 
onpeaeaHTb pa3Mepbi naen, to b AaHHOM caynae OKa3aaocb B03M0>KHbiM oOHapywnTb 
h BHyTpeHHne CTpyKTypHbie ocoOchhocth sthx naen. 

JJah H3yneHHH xpoMOMepoB 0Ka3aaHCb coBepmeHHo HenpnroAHbiMH H3rn6aiomHecH 
xpoMocoMbi. B Tex MecTax, rae xpoMocoMbi, npn H3rn6aHHH hx, bhahm b nonepenHbix 
onTHHecKHX ceneHHHx, coBepmeHHo HeB03M0>KHbiM 0Ka3biBaeTcn HccaeAOBaTb pacnoao- 
weHne xpoMOMepoB. Hmchho BcaeACTBHe 3Toro Ann HccaeaoBaHHH oneHb yaoOHbi aHaiJia- 
THnecKHe xpoMocoMbi. BnpoHeM, BecbMa BeponTHo, hto HMeHHo b cTaAHn aHa<J)a3bi 6oaee 
HeTKO npOHBAHIOTCH pa3AHHHH B XpOMATHHe OCeBbIX HaCTeH XpOMOCOM. 

3to, KOHeHHO, He 03HanaeT, hto b aaHHbix ycaoBHnx ywe b aHa<})a3ax HannHaeTCH 
pacTBopeHne xpoMaTHHa h oOHawemie xpoMOHeM. npn caa6on CTeneHH AH^epeHUH- 
poBaHHH xpoMOMepbi He bhahm hh b MeTa(J)a3ax, hh b aHa(})a3ax, a npn 6oaee 3HaHH- 
TeabHOM AH(})(})epeHnHpoBaHHH xpoMOMepu bhahu b toh h b Apyroii ctaahh. 
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B MajioM n n e h e cnyTHHHHOH xpoMocoMbi nccneAOBaHHoro mhoio Allium cepa 
npoKCMMajibHoro ero KOHpa k AHCTanbHOMy, napbi xpoMOMepoB pacnono>KeHbi cneAyioumM 
o 6 pa 30 M. Cm. Ha Ta6n. VI pnc. 59 h cxeMy 71; noApodHee 06 stom cm. SnneHropH [ 16 ]. 

y caMoii KHHeTHMecKOH nepeTHJKKH pacnojio>KeHbi KpynHbie xpoMOMepu. CneAyeT 
OTMeTHTb, HTO XpOMOMepbl 3TH, no BC6H BepOHTHOCTH, HBJIHIOTCH CJIO)KHbIMH, COCTOHmHMH 
H3 HecKOjibKHX 6onee MenKHx, pacnojio>KeHHbix Ha oneHb 6 jth3khx paccTOHHHHx Apyr 
ot Apyra, noKpHTbix oSiahm cJioeM xpoMaTHHa h noaTOMy nnoxo hjth Aa>Ke coBceM He 
BHAHMbIX nop03Hb. 

3a 3thmh KpynHbiMH xpoMOMepaMH pacnonaraiOTcn ABe napbi 6onee MejiKHx xpo- 
MOMepoB: oAHa napa coBceM MejiKHx h 3aTeM napa TepMHHajibHbix xpoMOMepoB, KOTopue 
no pa3MepaM npn6jiH3HTejibH0 oAHHaKOBbi c TpeTben n BTopon napaMH. 

KaK bhaho H3 pnc. 59 — 64 Ta6n. VI, He bo Bcex cnynanx c oahh3koboh CTeneHbio 
omeTJiHBocTH mo>kho HaOmoAaTb OAHOBpeMeHHO Bee xpoMOMepbi Manoro nnena stoh 
xpomocomm. 3aMeny, hto Bee 3th pHcyHKH CAenaHbi c npenapaTOB, nonyneHHbix 
c KopeniKOB oahom h tom >Ke n y k o b h n bi. 

OcoSeHHo xopoino pacnneHeHHe Manoro nnena Ha oTAejibHbie xpoMOMepbi bhaho 
Ha pnc. 62 h 63 Ta6n. VI. Ha pnc. 62 Sojibinee nneno nenHKOM HccjieAOBaTb h6bo3mo>kho; 
hucthhho oho bhaho b nonepenHOM onTHnecKOM ceneHHH. Ecjih Ha pnc. 59 — 61 cnyTHHK 
He pacnjieHneTCH Ha oTAenbHbie xpoMOMepbi, to Ha pnc. 62, a Tai<>Ke h b pHAe Apyrnx 
HaSjnoAaBinHxcH cnynaeB, bhaho, hto b Tenbije cnyTHHKa 0Ka3bmaeTcn B03M0)KHhiM 
o0Hapy>KHTb ABa xpoMOMepa. 

JleBaH (Levan [ 54 ]) yi<a3biBaeT, hto b HeKOTopbix cjiynanx HaAaBJiHBaHHeM Ha 
npenapaT yAaeTcn «pa3BepHyTb» cnyTHHK h npn stom o6Hapy>KHTb b HeM TpH xpoMOMepa. 
B abhhom cnynae o6Hapy>KeHO TOJibKo ABa xpoMOMepa. 

0 TepMHHajibHbix xpoMOMepax Manoro nnena cneAyeT eme 3aMeTHTb, hto npn non- 
HOM oSecUBeqHBaHHH XpOMOCOM OHH OCTaiOTCH OKpaineHHblMH. 3 th xpoMOMepbi HBJIHIOTCH, 
nOBHAHMOMy, reTepOXpOMaTHHOBMMH. 

B 6ojibineM nnene stoh xpoMocoMbi, ot npoKCMMajibHoro KOHna ero k AHCTanbHOMy,. 
HMeioTcn cneAyiomHe xpoMOMepbi. 

Okojio caMOH KHHeTHnecKOH nepeTH>KKH pacnojio>KeHbi TpH napbi KpynHbix, Towe, 
HecoMHeHHo, cjio>KHbix xpoMOMepoB. 3a hhmh cneAyeT Ase napbi xpoMOMepoB MeHbniHx 
pa3MepoB. 

Aanee pacnojio>KeHa napa xpoMOMepoB eme MeHbniHx pa3MepoB. 3a stoh napofi 
xpoMOMepoB cneAyioT ceMb nap oneHb MejiKHx xpoMOMepoB. Bee ceMb xpoMOMepoB stoh 
xpoMocoMbi yAaeTcn o6Hapy>KHTb AOJieKo He bo Bcex cnynanx. OAHaKo, b pjme cnynaeB, 
KaK, HanpHMep, Ha xpoMocoMe, H3o6pa>KeHHOH Ha <})Hr. 63, Bee ohh xopoino bhahm 
OAHOB peMeHHO. 

CneAyiomHe Tpn napbi xpoMOMepoB oTnHnaiOTCH ot TonbKO hto onncaHHbix 6onee 
KpynHbiMH pa3MepaMH. 

Ha AHCTanbHOM KOHpe Sonbmero nnena pacnono>KeHbi ABe napbi xpoMOMepoB. 
Tlocne BbiiueonHcaHHbix Tpex nap xpoMOMepoB pacnonoweHa napa oneHb MenKHX xpo- 
MOMepoB, k pHAy 3a Heio napa 6onee KpynHwx, TepMHHanbHbix xpoMOMepoB. 

OneHb qacTo 3 th ABe napbi xpoMOMepoB cnimaiOTCH bocahho. 

Phc. 59, 61—64 Ta6n. VI othochtch, KaK yn<e oTMeneHo paHee, k aHa(})aTHHecKHM 
xpoMocoMaM. CpaBHHBan Bee sth pHcyHKH c pnc. 60, Ha kotopoh H3o6pa>KeHa MeTaiJia- 
TimecKan xpoMocoMa, mo>kho y6eAHTbcn b tom, hto h b stom cnynae pacnono)KeHHe 
XpOMOMepOB He H3MeHHeTCH. 

KoHenHo, 6onee cno)KHMe CTpyKTypbi sthx xpomocom (HanHnne He AByx HHTeii, 
KaK b aHa(J)aTHnecKHx xpoMocoMax, a neTbipex) h OoAbiuan Macca xpoMaTHHa HecKonbKO 
3aTpyAHmoT HccneAOBaHHe. 

Ha pnc. 71 ABHa cxeMa pacnono/KeHHH xpoMOMepoB b cnyTHHHHOH xpoMocoMe 
Allium cepa , cocTaBneHHan Ha ocHOBaHHH pnc. 59—64. 

HeoSxoAHMo noAnepKHyTb, hto xpoMOMepbi, H3o6pa>KeHHbie Ha pnc. 59 — 64, 
cneAyeT paccMaTpHBaTb KaK «cno>KHbie» — (compound chromomeres», B03HHKaiomHe 
b pe3ynbTaTe cnHHHHH pmm 6onee Menwix aneMeHTapHbix xpoMOMepoB. 

OAHaKo, 3 th cno>KHbie xpoMOMepbi no3BonmoT 3HanHTenbH0 TOHHee xapaKTepH30- 
■BaTb xpoMocoMy b Mop^onornnecKOM oTHomeHHH, neM sto oKa3biBanocb bo3mo>khmm 
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fl. E. SJIJIEHrOPH 


Ho HacTonmero BpeMeHH. Ilocjie otkpbithh naiiHTep cbh3h uHTOJiornHecKOH cTpyKTypbi 
xpomocom cjhohhmx >Kejie3 Drosophila c naHHbiMH reHera^ecKoro aHajum tohkoc CTpoe- 
HHe XpOMOCOM, eCTeCTBeHHO, AOJPKHO npHBJieMb OCOSbIH HHTepeC UHTOJTOrOB. Ho CJie- 
nyeT no^epKHyTb, hto ecjrn Ha6jnonaeMbie b hshhom cjiynae xpoMOMepbi h MoryT. 
KOHe^HO, pacpeHHBaTbCH nan aHajiorn TeM HHCKaM, hto HaGjnonaiOTCH b xpoMocoMax 
cJiiOHHbix >Kejre3 Drosophila h KOTopbie hmciot y>Ke HenocpencTBeHHyio CBH3b c naHHbiMH 
reHeTHqecKoro aHajnm, to Tanan aHajiorHH Mo>KeT 6bHb npoBeneHa TOJibKo Me>Kfly xpo- 
MOMepaMH, o6Hapy>KeHHbiMH b cnyTHHHHoii MHTOTHHecKoii xpoMocoMe Allium cepa 
H «TOJICTbIMH», CJIO>KHbIMH HHCKaMH XpOMOCOM CJIIOHHbIX >KeJie3. 

KaK ycTaHOBJieHO 3 juieHropH, npoKo<})beBOH h MejuiepoM [ 15 ], «TOJiCTbie» hhckh, 
npH HccjreAOBaHHH hx c npe^eJibHO 6ojibimiMH anepTypaMH, OKa 3 biBaiOTCH cJio>KHbiMH — 
pacnanaioTCH Ha pnn 6ojiee Mejinux hhckob. CJienyeT nojiaraTb, hto b naJibHeihueM mo>kho 
6y.neT TeM hjth hhmm nyTeM uccjienoBaTb h cjio>KHoe CTpoeHHe xpoMOMepoB mhtothh6Ckhx 
xpomocom. 06 Hapy>KeHHaH y Allium cepa HHHHBHnyaJibHOCTb xpoMOMepoB Mo>KeT 6biTb 
cpaBHeHa c naHHbiMH BeHpnna [ 94 ]. OnHaKo OTJiHHHe HacTonmnx naHHbix ot npHBonn- 
Mbix BeHpuxoM 3 aKJiioqaeTCH Bo-nepBbix b tom, hto penb b hshhom cjiynae nneT He 
o npo^aTHnecKHx MeiioTHHecKHX xpoMocoMax, a o MeTa- h aHa^aTH^ecKHX mhtothh6ckhx 
xpoMocoMax; BTOpbIM OTJIHHHeM HaCTOHIIJHX HaHHbIX 06 HHHHBHHyaJTbHOCTH XpOMOMepOB 
HBJTHeTCH ycTaHOBJieHne 66jibinero HHCJia xpoMOMepoB, xapaKTepH 3 yiomHX xpoMOCoMy 
B MOp^OJIOrHHeCKOM OTHOUieHHH. 

Kan Ha HHarpaMMe, pnc. 71, Tan h Ha pHc. 59—64 o6pamaeT oco6oe BHHMaHHe to 
o6cTOHTejibCTBo, hto nepeKpynHBaHHe xpoMaran stoh xpomocomu (twisting) 0Ka3breaeTCH 
npHyponeHHbiM k onpenejieHHOMy MecTy xpoMocoMbi. 

H b MeTa(J)aTHqecKHX xpoMocoMax h b aHa(J)aTHHecKHX xpoMocoMax MecTO nepe- 
KpyHHBaHHH HOHepHHX nOJTOBHHOK HX HJTH XpOMOHeM nOCTOHHHO. IlepeKpyHHBaHHH 
HByx xpoMOHeM 3toh xpoMocoMbi b npoi|)a3ax 6ojree MHoronHCJieHHbi, ho b MeTa(J)a3ax 
h aHaiJmax b naHHOH xpoMocoMe HMeeTCH Bcerna TOJibKo ohho jioKajiH3HpoBaHHoe MecTO, 
b kotopom xpoMaTHHbi hjth noHepmie nojTOBHHKH xpoMocoM nepeKpynHBaioTCH. 

CnHTan xpoMOMepbi ot HHCTajibHoro KOHija 6ojTbinoro miena, mo>kho KOHCTaTH- 
poBaTb, hto nepenpyHHBaHHe xpoMOHeM npoHexonHT Mencay cenbMoii napoir xpoMOMepoB 
h neBHToii. 


B. Twisting xpoMOHeM b m h t o 3 e 

B nepBoii nacTu pa6oTbi 6buro y>Ke ynasaHO 3HaneHHe TepMHHOB twisting h coi¬ 
ling. H3 naHHbix Kay4>MaHa, lilapna, Tejre3HHCKoro, Kouih h OTHacra TenJiopa mowho 
6buro 3aKJTK)HHTb, hto b xpoMocoMax MHT03a (nonuepKHBaio, hto peHb HneT TOJTbKO o npo- 
MeTa- h aHa^aTHHecKHX xpoMocoMax) xpoMOHeMbi ne 3aKpyHHBai0TCH b cnupajm, ho motvi 
6biTb nepeBHTbi onHa BOKpyr npyroii (twisting). MccjienyH sto o6BHBaHHe xpoMOHe.n, 
H npHIUeJT K BblBOny, XOTH H He CTOHUjeMy B npOTHBOpeHHH C HMeTOIUHMHCH b jurrepa- 
Type naHHbiMH h na>Ke nonTBep>KnaK>meMy hx, ho h-nh mchh Heo>KHH,aHHOMy. Ywe 
JKoiuh [ 30 ] 6buro ycTaHOBjreHO, hto HanpaBjreHHe, b kotopom nepeBHTbi xpoMOHeMbi, 
nocTOHHHO. B nocjreHHee BpeMH /tapjTHHTTOH [ I0 ], noBHHHMOMy, He 3 HaBUiHH pa6oT 
Kouih, npmuejr k TOMy >xe BbiBony, o6o3HanHB nepeBHBaHHe xpoMaran (t. e. twisting) 
HOBbiM TepMHHOM — relational coiling. Tax bot, cnyTHHHHoii xpoMocoMbi, a TaK>Ke 
hjth jiioGoh npyroft, mo>kho, 0Ka3bmaeTCH, o6Hapy>KHTb, hto MecTO nepeKpynHBHHHH HHTeii 
Ha CTaHHHX aHa- h MeTaiJ)a3bi BnoJiHe onpeneJTeHHO. Y cnyTHHHHOH xpoMocoMbi, KaK oto 
bhhho h H3 npHBeneHHbix pHcyHKOB h cxeMbi, pnc. 71, Ta6ji. VI, nepeKpyHHBaHiie tcx 
HByX HHTeir, KOTOpbie HMeiOTCH B 3Ha(})aTHHeCKHX XpOMOCOMaX, HJTH >Ke B HOHepHHX 
nOJTOBHHKaX MeT3(J)aTHHeCKHX XPOMOCOM, npOHCXOHHT B GOJTbUieM njiene 3 T 0 H XpOMO- 
coMbi b paiioHe MajreHbKHX xpoMOMepoB, Me>KHy BTopoii napoii h neTBepTOH, CHHTan 
ot HHCTajibHoro KOHpa Gojibiuero njrena. 

B naHHOM cjiynae HMeeTCH TOJibKo ohho MecTO b xpoMocoMe, rne xpoMOHeMbi nepe- 
KpynHBaioTCH, a noaTOMy TpynHO peimiTb Bonpoc o tom: Mo>KeT hjth He Mo>KeT H 3 MeHHTbcn 
HanpaBjreHHe 3aKpyHHB3HHH xpoMOHeM b npenejre onHoro njrena h o 6 H 3 aTejibHO jih 

B pa3JTHHHbIX nJienaX OHHOH H TOH )Ke XpOMOCOMbI XpoMOHeMbi 3aKpyHHBaK)TCH B pa 3 JTHH- 
Hbix HanpaBJieHHHx. 
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flpaBAa, b AaHHOM cAynae mo>kho 6 buro 6bi AyMaTb, hto hhth nepeBHAHCb b tom 
hmchho Mecie, rAe HanGoiiee tohk 3 CTpyKTypa hx, TaK cKa3aTb no Mecry locus minoris, 
ho Te coBepmeHHO 3aK0H0MepHbie nepeKpyHHsaHHH xpoMamn, b Apyrnx xpoMocoMax 
Ha6opa, KOTopbie He npnypoHeHbi k MecTy pacnoAO>KeHHH Majibix xpoMOMepoB, e^Ba jih 
A onycKaiOT B03M0>KH0CTb HMeHHO no,no6HbiM o6pa30M pacueHHsaTb nepeKpyHHsaHHe 
xpoMaTHA- BepHee, c Moen tohkh 3peHHH, HecKOJibKo HHoe TOJiKOBaHHe, Koropoe b AaAb- 
HeMineM 6ypeT npHBe^eHO. 

HafrmoAaH nepesHBaHne AonepHnx noAOBHHOK xpomocom b MeTa(J)a3ax, h npumeji 
k TOMy BbiBo^y, hto b npouecce aHaijiaTHHecKoro pacxoncueHHH xpomocom hmciotch He- 
KOTopbie, ao HacTonmero BpeMeHH eme He BnojiHe BbiHCHeHHbie ocoOchhocth. B ak> 6 om 
pyKOBOACTBe no phtoaothh mo>kho HanTH npH6jiH3HTejibH0 cjieAyiomee: b MeTa(J)a3ax 
MHT03a pacxoAHTcn AonepHHe nojioBHHKH xpoMocoM, Aewaipue napajuiejibHO Apyr 
Apyry. B nocAeAHeii H3 pa6oT, cnepnaAbHO nocBHipeHHOH noseAemno xpomocom b aHa- 
(})a3ax MHT033, J^apjiHHrTOH [ 10 ] (Ha3biBaiomHM noneMy-TO oGsHBamie AonepHnx nojio- 
bhhok xpoMocoM relational coiling, t. e. B3anMHoe 3aKpynHBaHHe b cnnpaAb) ycTaHOBHJi 
cjieAyiomee: «The daugther chromatids are optionally coiled round one another at the 
metaphase of mitosis. . .». OAHano, KaK ywe yKa3biBajiocb, MecTO nepeKpyHHBaHHH 
xpoMaTHA aHa(J)aTHHecKHx xpomocom, a Tanwe h AonepHnx nojioBHHOK Meia^aTHHecKHX 
xpoMocoM, He cjiynaiiHoe HBJieHne h He MoweT 6bHb oxapaKTepn30BaHO KaK «optional», 
t. e. KaK Heo6H3aTejibHoe. Tot (J)aKT, hto MecTa nepeBHBaHHH AonepHHx nojioBHHOK 
xpomocom h xpoMaraA BnojiHe nocTOHHHbi, hto HBJieHHe 3 to 33K0H0MepH0 h MecTa 06- 
BHB3HHH HHTeil He H3MCHHI0TCH OT CAyHaH K CAyHaiO, HCBOJIbHO 3aCT3BHJI TipaTeAbHee 
npocMOTpeTb h npopecc aHaijiaTHHecKoro pacxo>KPeHHH xpomocom. JJapAHHiTOH, Bbipa- 
>Kan, noBHAHMOMy, o6menpHHHTyio Tom<y 3peHHH, nnmeT, hto b MeTa(J)a3ax «. . .the 
chromatids lie parallel at metaphase and separate freely at anaphase. . .» (JJapjiHHr- 
toh [ 10 ]).OAHaKo, HHTnpoBaHHan (J)pa3a, xoth h BbipawaeT MHeHne ofibiHHoe, oGmenpn- 
3H3HHoe, ho ao TaKOM CTeneHH npoTHBopenHT pncyHKaM aBTopa, hto y>Ke oaho cpaBHe- 
Hue pncyHKOB MeTa<J)aTHHecKHX xpomocom c tckctom Morno 6bi AaTb noBOA k A^a- 
MeTpajibHo npoTHBonojiowHbiM BbiBOAaM. npocMaTpuBan H3o6pa>KeHHH aHa(J)aTHHecKHX 
XpOMOCOM, npHBOAHMbie pa3JIHHHbIMH ABTOpaMH, y)Ke no OAHHM TOJIbKO pHCyHKaM 
mo>kho ycoMHHTbcn b tom, nosTopHio, o6ipenpHHHTOM, nojioweHHH, hto nepeA aHa(})a- 
TunecKHM pacxoHCAOHHeM AonepHHe nojioBHHKH xpomocom JiewaT napajuiejibHO OAHa 
Apyroii. 

Ha pnc. 33 Tafrji. Ill npnBeAeHbi H3o6pa>KeHHH MeT3(J)aTHHecKHX xpomocom b MHT03e 
y Fritillaria Elwesii, 3anMCTB0B3HHbie H3 paOoTbi JJapAHHiroHa [ 10 ]. Jta>Ke Ha stom 
iipnMepe mo>kho yfieAHTbcH, hto b momcht MeT3KHHe3a, t. e. b tot nepnoA, KorAa pac- 
X0>KA6HHe AOHepHHX nOAOBHHOK XpOMOCOM TOJIbKO HaHHHaeTCH, OHH OCTaiOTCH Bee >Ke 
B33HMH0 06BHTUMH. C. T. HaBaillHHbIM npHBeAOHbl ABe MeTa^aTHHeCKHe XpOMOCOMbI, 
no Mop(J)ojiorHH OAHHaKOBbie, h 3aMeHaTejibH0 to, hto b o6enx sthx xpoMocoMax nepe- 
KpyHHBaHne AonepHnx nojioBHHOK nponcxoAHT b oahom h tom >Ke Mecre. OaKT stot 
cjiy>KHT npnMbiM noATBep>KAeHHeM onHcaHHoro mhoio Bbime noCTOHHCTBa nepeKpynH- 
b3hhh AonepHnx nojioBHHOK xpoMocoM b MHT03e. Ha pHc. 72 h 78 Ta6A. VII COBep- 
IIieHHO HCHO n0Ka3aH0, HTO AOHepHHe nOJIOBHHKH XPOMOCOM 0K33bIBaK)TCH B33HMH0 
oSbhthmh b tot nepHOA, KorAa y>Ke Hanajiocb pacxo>KAeHHe npoKCHMajibHbix ynacTKOB 
nAen. PHCyHKH, npHBOAHMbie CaMHM^apAHHITOHOM, CTOAb HBHO CBHAeTeJIbCTBylOT 0 TOM, 
hto nepeBHBaHHe AonepHHX noAOBHHOK xpomocom ocTaeTCH h b MeTa(J)a3ax, hto 
coBepmeHHO HenoHHTHO to noAO>KeHHe, KOTopoe KaTeropHnecKH yTsep>KAaeTCH aBTopoM. 
FIpocMaTpHBaH mhto 3 b KopeniKax Fritillaria Raddeana, h nprnneA k BbisoAy, *ito 
yTBep>KAeHHe 3 to coBepmeHHO He ocHOBaTejibHO. 

Ha Ta6n. VII Ha pnc. 72 — 78 mo>kho o6Hapy>KHTb b MeTaKHH63e CAeAyiomee- 
HanpHMep, Ha pnc. 73 cTpennaMH la h lb OTMeneHa xpoMocoMa. KHHeTHHecKan nepe- 
TH>KKa 3 toh xpoMocoMbi otxoaht k BepxHeMy noAiocy, a KHHeTHHecKaH nepeTH>KKa 
XpOMOCOMbI, OTMeHeHHOM CTpeAK3MH 2a H 2 b OTXOAHT K HH)KHeMy nOAIOCy. TeM He 
MeHee, AHCTaAbHbie kohuu OoAbmero nnena stoh xpoMocoMbi opneHTHpoBaHbi HHane. 
BAaroAapn TOMy, hto AonepHHe noaoBHHKH xpomocom nepeKpyTHJincb, AHCTaAbHbiii 
KOHep xpoMocoMbi 2a, 2b, otxoahiphh k HHWHeMy nomocy, Jie>KHT Bbime AMCTaAbHoro 
KOHpa xpoMocoMbi la, lb, oTxoAHipero k BepxHeMy noAiocy. 
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Ha pnc. 91 — 93, 94—95, 96—97, Ta6ji. IX h X npHBeAeHhi pa3AHAHbie npHMepbi 
nepeKpy^eHHocTH Ao'iepHHX hoaobhhok xpomocom b MeTa^aTH^ecKHX xpoMocoMax 
h b xpoMocoMax paHHHX aHa<})a3. Oco6eHHO HHTepecHU pnc. 91 — 93. Ha sthx pacyHKax 
H3o6paweHa OAna h Ta we xpoMocoMa Ha pa3AH*iHbix craAHHX aHa<})a3bi. B caMOM Haqajie 
paCXO>KA6HHH XpOMOCOM MeCTO IiepeKpy^HBaHHH AO^epHHX nOJIOBHHOK XpOMOCOM npH- 
ypoweHo k nepBoii nojioBHHe npoKCHMajibHoro KOHija 66jibinero njieqa. IIoBHAHMOMy 
b 3tom MecTe h 6mjih nepeKpyweHbi AcmepHHe iiojiobhhkh xpomocom b MeTa<J)a3ax. Pac- 
XO>KA6HHe AO^epHHX nOJIOBHHOK XpOMOCOM K nOJ!K)CaM, 3HaHHTeJlbH0 npOABHHyBUieeCH,. 
bhaho Ha pnc. 73 Ta6ji. VI. IIpH stom AonepHHe iiojiobhhkh xpomocom CK0Jib3jrr OAHa no> 
Apyroii, hhwhhh orndaeT BepXHWio, ho pacKpy^HBaHHH hx eme He nponcxoAHT. JJawe- 
B TOT MOMeHT, KOTA^ XpOMOCOMbl 3TH COnpHKacaiOTCH TOJIbKO AHCTaJibHMMH KOHIjaMH 
Sojibumx njien, mojkho eme o6Hapy>KHTb tot ran nepeKpymmaHHH, KOTopun 6bijr 
npHcym hm Ha 6oJiee paHHHX ct3ahhx. 

V* XpOMOMepHOe CTpoeHHe XPOMOCOM B MHT03e B CBH3H C AaHHblMH o ennpaAbHOM 

CTpOeHHH MHTOTHqeCKHX XpOMOCOM 

JlHTepaTypa, OTHOcnmancH k paHHHM nepHOAaM nccjieAOBaHHH MHT03a, npHBeASH- 
Ha h b CBOAKax BnjibcoHa, TnuiJiepa h Ulapna, mhoio 3Aecb paccMaTpHBaTbcn He OyneT, 
3a HCKJiioqeHHeM jmnib HeKOTopbix pafioT. Bonpoc o cnnpajibHOH CTpyKType xpomocom 
BCT aji TOJibKo b 1926 r., h TOJibKo b stot HMeHHo nepHOA AaHHbie b nojib3y cnnpaAbHon 
cTpyKTypbi xpomocom 0Ka3ajiH Boo6me 3aMeTHoe BJiHHHHe Ha Bonpoc o BHyTpeHHHX 
CTpyKTypax xpomocom. y>Ke b paOoTe Kay<J)MaHa [ 35 ] c AocraTOHHOH neTKOcTbio noKa3aHO 
paajiHHHe b pacnojioweHHH xpoMaTHA b MHT03e h Meiio3Hce. B MHT03e b MeTa- h aHa~ 
4>a3ax, no Kay<J)MaHy, HMeeTcn TOJibKo nepeBHBaHHe xpoMaTHA- 

Kay(J)MaH HaSjiiOAaji cnnpajiH b noKomimxcn HApax h, b oco6eHHocTH, b oTAejib- 
Hbix ynacTKax TejioiJjaTHHecKnx HAep. OqeHb HHTepecuo oaho, npaBAa, KpaTKoe 3aMe- 
naHHe 3toto aBTopa: «. . .the tightening of the spirals)). . . [caM KayiJiMaH, KaK h Bee 
aBTopu 3toto nepHOAa, He pa3Jinqaji «twisting» h «coi!ing», a b AaHHOM cjiynae ((Jjht. 9, 
Ta6ji. I) HMeeTcn HMeHHo twisting]; «gives indication of more closely wound thread 
than during earlier stages». 

Lllapn pa3BHJi sto noAoweHHe Kay(])MaHa, h b ero cxeMe pHKJia pa3BHTHH xpoMaTHA 
b MHT03e oho 0 Tpa)KeH 0 AocTaTo^HO qeTKo: «At the end of the anaphase (tassement 
polaire) the chromosomes shortens (pnc. 16 — 18, Ta6ji. II). Ha stoh >Ke Ta6jinpe npH- 
BeAeHU HeKOTOpbie H3 pncyHKOB Sharp. B oTHomeHHH pnc. 19, t. e. TaM, rAe aBTop H3o- 
SpawaeT cnnpajiH b noKOHiimxcH HApax, HHKaKHX coMHeHHH HeT; pncyHKH aBTopa 
BnojiHe onpeAejieHHM. MeHee oTHeTJiHBo H3o6paweHa aBTopoM cnnpaAbHan cTpyKTypa 
aHaiJjaTHHecKHX xpomocom Allium cepa. noBHAHMOMy, npeA^HKcaimoHHaH o6pa6oTKa 
MaTepnajia noAorpeTbiM cnnpTOM 3HaHHTeAbH0 Ae<j)opMHpoBaAa CTpyKTypbi, xoth 
h no3BOJiHJia aBTOpy Ha6jiK)AaTb AOCTaTOHHO OTHeTJiHBo pa3AHAHH b oKpauiHBaeMOCTH 
OCHOBHOH Maccu XpOMOCOM H OCeBbIX HaCTeH XpOMOCOM. CTpyKTypbi, H3O0pa>KeHHbie 
LUapnoM Ha (Jmr. 16, 17, 18, KOHenHO, eABa jih MoryT 6biTb Ha3BaHbi cnnpajiHMH. 3to hjih 
3Hr3aroo6pa3HMe jihhhh, MecraMH npepbiBaiomnecH, hjih we hbho nepeBHTbie hhth. floKa- 
3aTejibCTB cnHpajibHoro CTpoeHHH xpomocom MHT03a LUaphoM He AaHo, Aa aBTop k 3T0My 
h He cTpeMHJiCH. CyAH no toh cxeMe, KOTopan npnBeAeHa b pa6oTe LUapna, a Taxwe h no 
caMOMy TeKCTy cTaTbH, craHOBHTCH coBepmeHHO oqeBHAHbiM, hto LUapn HaAHMHH cnnpa- 
jien b xpoMocoMax mhto33 BooOme He o6HapywnA. CnnpajiH oneHb HHTepecyiOT aBTopa, 
ho, TeM He MeHee, ocraBancb BepHbiM (])aKTaM, LUapn oOHapywnBaeT hx TOAbKo b «spiral 
stages)), t. e. TOAbKo b noKOHiimxcH HApax h b TeA0(])a3ax — nocAe tassement polaire. 

OcTaeTCH Bee we HenoHHTHbiM to npoTHBopeqne, hto, npHAepwHBancb Taxon cxeMbi 
noBeAGHHH xpoMaTHA b MHT03e, aBTop AaeT BecbMa coMHHTeAbHbie H3o6paweHHH cnHpaAeft 
b aHa^aTHnecKHX xpoMocoMax. B stom OTHomeHHH 6e3ynpeqHbiM HBAneTCH HCCAeAOBa- 
Hne TeAe3HHCKoro [ 88 ]. Oho npoBeAeHO HeoSbiqaiiHO TmaTeAbHO, h HAAiocTpaTHBHbiH 
MaTepnaA npnMO nopa3irreAeH. Bo Bcex HOBeiimux HCCAeAOBaHHHX mhto33, xax ywe 
oTMewaAocb b TAaBe I, BceMH aBTopaMH npn3HaeTCH HaAHHHe cnnpaAen b MHTOTH^e- 
ckhx xpoMocoMax, t. e. b MeTa- h aHa^aTnnecKHx xpoMocoMax. npn stom HMeeTcn b BHAy 
ywe He twisting, KOTopoe b 1926 — 1931 rr. HHorAa oniH6oHHO o6o3HaqaAocb pa3AHHHbiMH 
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aBTopaMH KaK coiling hjih spiralisation, a hmchho cnnpajibHoe CTpoemie xpomocom, 
t. e. b coScTBeHHOM cMbicjie spiral structure! Cjie^yeT otmcthtl, hto cnnpajiH b noKOH- 
ihhxch HApax KopeuiKOB Fritillaria tenella Ha6jnoAaji eme b 1910 r. C. V . HaBaniHH [ 95 ], 
«. . .Bee HApo, —nmiieT ceKpeiapb 3aceAaHHH KweBCKoro OGnjecTBa ecTecTBOHcnbuaTe- 
Jieu, pe^epHpyn AOKJiaA C. I\ HaBammia, — 0Ka3breaeTcn HanojmeHHbiM cnHpajibHO 
CKpyqeHHbIMH HHTHMH. . .» 

CaM no ce6e 4>aKT HajiHHHH b xpoMocoMax MHT03a xpoMOMepoB h nocTOHHCTBO 
pacnojioweHHH nx, xoth, Kan MHe Kaweicn, n npeACTaBJineT Sojibinon nmepec, ho ajih 
nocTaBJieHHOH mhoio 3aAaHH HMeeT HHTepec eme b tom oTHoiiieHHH, hto AaeT bo3mo>k- 
HOCTb CMeJTO OTBepraTb B03M0>KH0e BQ3pa>KeHHe, HTO oGopOTbl HKOSbl CymeCTByiOmUX 
b MHT03e «MaJibix» cnnpajieii mhoio 6bum npHHHTbi 3a xpoMOMepbi. npHBeAeHHbie Bbirne 
pHcyHKH MoryT cjiy>KHTb A0Ka3aiejibCTB0M Toro, hto pacnojio>KeHHe xpoMOMepoB h camh 
xpoMOMepbi mhoio H3yneHbi AOCTaTOHHO TmaiejibHO. H He pemaiocb 3Toro yTBep>KAaTb 
B OTHOUieHHH Tex AaHHbIX, Ha OCHOBaHHH KOTOpbIX MHOTHe aBTOpbl CyAflT 0 HaJIHHHH 
b MHTOTHHecKHx xpoMocoMax Majibix cnnpajieH. Ynawy, HanpiiMep, Ha to, hto aboh- 
CTBeHHOCTb xpoMOMepoB B AHaiJiaTHHeCKHX XpOMOCOMaX, Aa>Ke npH CaMOM IIpeAB3HT0M 
noAXOAe, b mohx npenapaTax He ocraBJineT comhchhh. XpoMOMepbi MeTa- h anaiJmTH- 
necKHX xpoMocoM bhahm hjih Kan ABa phaom pacnojio>KeHHbix niapHKa, T. e. HX HBHO 
HMeeTcn napa, hjih >Ke ohh 6yAyT cjihtm bocahho, h TorAa B03HHKai0T ahckh, pacnojio- 
>KeHHbie nonepei< xpomocom (pnc. 67, 65, Ta6ji. VI). JJhckh sth npn cBoeM pacnojio>KeHHH 
nonepeK xpomocom, Aa>Ke HaxoAflCb 6jih3ko Apyr k APyry, npn MHKpoMeTpnpoBaHHH 
He coeAHHHioTcn Me>KAy co6oio b cnHpajib, b to speMH nan HCTHHHbie cnnpajiH b xpo¬ 
MocoMax MeiioTHHecKoro agjighhh bhahh b OTAejibHbix ynaewax hx h 6e3 MHKpoMeTpn- 
pOBaHHH, npH OAHOH yCT3H0BKe MHKpOMeTpHHeCKOrO BHHTa. 

OnpeAejieHHe nopmuca pacnojio>KeHHH xpoMOMepoB b OTAejibHbix xpoMocoMax 
AOJDKHO CBHAeTeJIbCTBOBaTb 0 TOM, HTO CTpyKTypa XpOMOCOM, xpoMOMepbi HCCJieAOBaHbl 
He TOJIbKO C «KaqeCTBeHHOH» CTOpOHbl, HO H C «KOJIHHeCTBeHHOH». 

CpaBHHBan H3o6pa>KeHHe cnHpajibHon crpyKTypu xpomocom Tulipa, KOTOpoe 
b CBoen pa6oTe ony6jiHKOBajia 3m<oT (Upcott t 92 ]), c tcmh H3o6pa>KeHHHMH xpoMOMepoB, 
KOTopbie ajih xpomocom b nbuibueBbix Tpy6nax npHBeACHU C. I\ HaBaniHHbiM, eABa jih 
MO)KHO COMHeBATbCH B TOM, HTO 3nK0T TOJIbKO BHACJia «HeHTO», TaK H OCTaBHieeCH Ha 
ee pncyHKe He onpeAejieHHbiM, a C. I\ HaBauiHHbiM CTpyKTypa 6buia H3yneHa. CpaBHHTb 
pnc. 7 Ta6ji. I h (Jmr. 92 Ta6ji. X. 

VI. CnHpajiH3aUHH xpoMOHeM b mhto3c b TeqeHHe Teao(J)a3 

CoKpaipeHne xpomocom b Tejio(})a3ax — tassement polaire, kohchho, BceM ijhto- 
JioraM H3BecTH0. H TeM He MeHee h ^apjiHHiTOH, h KyBaAa, h Cane h Henc3aHH, h see 
Boo6me aBTopbi yTBep>KAaiOT, hto cnnpajiH mhtothhcckhx xpomocom AeJiaiOTCH bhahmmmh 
b Tejio(})a3ax hmchho BCJieACTBHe pacKpymiBaHHH xpoMaTHA- 

Tan, HanpHMep, ^apjiHHrroH [ 10 ] nHiueT: «minor spiral relaxed», h sto 3aMenaHHe 
othochtch k paHHHM cTaAHHM Tejio(})a3bi. PacnycKaHHe cnHpajieii hact, cjieAOBaTeJibHo, 
npn o6meM coKpameHHH xpomocom. ripHBeAy eme oahh oqeHb xapaKTepHbiii npHMep: 
Heiic3aHH [ 65 ], HccjieAyn cnHpajibHyio cTpyKTypy xpomocom y rHaipiHTa, AaeT mhkpo- 
4>OTOrpa(|)HH, no KOTOpbIM HCHO BHAHO, HTO TeJIO^aTHHeCKOe HAPO BABOe MeHbUie A-TCHHbl 
aHa^aTHHecKHX xpomocom, h, TeM He MeHee, oh >Ke yTBep>KAaeT, hto cnnpajiH xpomocom 
HKo6bi HMeiOTcn b aHa<})a3ax, ho TOJIbKO He othctjihbo BHAHMbie, HaH6ojiee hcho pa3JiH- 
HHMbie «at early telophase when the spirals are relaxed». Tot 4>aKT, hto cnnpajiH MoryT 
6uTb b Tejio(})a3ax, pa3yMeeTCH, hh b Koeii Mepe He aojijkch pacuemiBaTbCH KaK AOKa- 
3aTejibcTB0 peajibHocTH cnnpajibHoro CTpoemiH MeTa- h aHa^aTimecKHx xpomocom. HanpH¬ 
Mep, Ha pncyHKax SnnoT b nbuibijeBbix Tpy6nax Tulipa xpoMocoMbi 3HaHHTejibHo npeso- 
cxoaht no A-auHe CBoen pa3Mepu Tejio^aTHnecKHX HAep (pnc. 34 h35 Ta6ji. IV). OAHano 
aBTop paccMaTpHBaeT HajiHHHe cnnpajieH b TejioiJiaTHHecKHx HApax KaK npnMoe AOKa- 
3aTeAbCTBo cnnpajibHOH cTpyKTypbi MeTaffiaTHHecKHx xpomocom. Mhothc aBTopbi onpe- 
AeAeHHO 3aHBJIHK)T, HTO XpOMOMepOB HeT H HTO Ha6jIK)AaeMbie «6yCOBHAHbie» CTpyKTypbi 
mo>kho HCTOJiKOBaTb KaK onTHHecKHe ceqeHHH cnHpajieii. Ho noneMy >Ke TorAa Majiue 
cnHpaJiH hh b oahom CJiyaafi uejiHKOM hc yMemaiOTcn no rjiy6HHe (JioKyca? noneMy >Ke 
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Bcer^a bhahm TOJibKo onTiinecKHe ceneHHH? OmnOonHocTb 3Toro 3aKJnoneHHH hch 3 
H3 Toro npHMepa, KOTopbiii 6 bui npHBeAeH mhoio Bbirne. CnwpaJiH Majioro AHaMeTpa tsm, 
I\H,e OHH AeMCTBHTeJTbHO HMeiOTCH, HanpHMep, B MCHOTHHeCKHX XpOMOCOMaX MaJIbIX pa3- 
MepoB, BnojiHe yMemaiOTcn b (J)OKyce oahoto onranecKoro ceneHHH. He 6 ejib [ 70 ], H30- 
6 pa>KaH «end of chromosome in metaphase*, pncyeT oTAeJibHbie yTOJimeHHbie h hhtch- 
chbho OKpauieHHbie xpoMaTHHOBbie rjibiSKw; hcho, hto sto xpoMOMepbi, h Aa>Ke Ha 
pwcyHKe HeOejib He noKa 3 biBaeT cbh 3 h hx Me>KAy co 6 oio, He noKa 3 bmaeT xoAa cnHpajiH 
(pwc. 32 Ta 6 ji. II). YTBepwAeHHe Henc 3 eHH o tom, hto «so-called chromomeres are 
in this case (t. e. BOoSnje b MHT03e. >7. 3.) optical image of the finely coiled spiral» 
oneHb xapaKTepHO aah Bcex padoT no H3yqeHHK) minor spiral b MHT03e. noAoOHbie Bbi- 
CK33biBaHHH hjih npnMO npHBOAHTCH aBTopaMH, HanpHMep KyBaAa (V, 1935), HJTH >Ke 
BbiTenaiOT H 3 c 3 mhx AaHHbix, i<ax b paOoTe E. CaKC H K. CaKC. 

CnnpajibHoe cTpoeHne MenoTHHecKHx xpomocom, Hajimme cnnpajien b Tejio(J)a 3 ax 
MHT033 CTOJIb «Tpe 6 yK)T» npH3H3HHH CnHpaJIbHOH CTpyKTypbl MHTOTHHeCKHX XpOMOCOM, 
hto 3a apryMeHTauHeh AeJio He cTaHeT, oHa npHBOAHTCH, Aance HecMOTpn Ha npoTHBopeHHe 
ee BceMy (JjaKTHnecKOMy MaTepnajiy. 

Ha pnc. 41—43 Ta6ji. V H3o6pa>KeHbi aHa(J)a3bi h Tejro(J)a3bi. Hmchhosth pncyHKH 
BnojiHe od'beKTHBHo noKa3biBaiOT xopomo H3BecTHbiH h paHee npouecc coKpameHHH xpo- 
mocom b TeneHne Tejio(J)a3bi. <t>ai<T stot coBepmeHHo He npHHHMaeTcn b HacTonmee BpeMH 
BO BHHM3HHC npH HCCJieAOBaHHH CnHpaJTbHbIX CTpyKTyp XpOMOCOM B MHT03e. KopeiHKH, 
H3 KOTopbix H3roTOBJieHbi npenapaTbi, npopameHbi b BOAe; npH stom cnocoOe npopamn- 
BaHHH MaTepnana b xpoMocoMax He bhaho BHyTpeHHeii CTpyKTypbl. Ha pnc. 44—47 
H3o6pa>KeHbi HApa c npenapaTOB, nojiyneHHbix H3 KopeuiKOB JiyKOBHU, npopameHHbix 
b omuiKax. Ha sthx ct3ahhx, t. e. b tcjio- h HHTep(J)a3ax He yAaeTCH nona noJiyHHTb 
XpOMOMepOB. XpOMOHeMbI BHAHbl XOpOUIO, HO OTAeJIbHbIX CKOnJieHHH XpOM3THH3 — 
xpoMOMepoB — He 00H3py>KHBaeTCH. Ha pnc. 44 HApo paccMaTpHBaeTcn b onTHHecKOM 
ceneHHH noHTH c 3KBaT0pa. Tohho Tax >Ke aHajiH3HpoBajiocb h HApo Ha pwc. 45. PncyHOK 
3 tot CAenaH npH oahoh ycTaHOBKe MHKpo.wefpHHecKoro bhht3, h, cjieAosaTeJibHo, Ha 
HeM HapncoBaHo TOJibKo oaho onTHnecKoe ceneHne Tejio^aTHnecKoro HApa. B OTHoineHHH 
^TaAHH 3 to HApo cooTBeTCTByeT Hanajiy tassement polaire, H3o6pa>KeHHOMy Ha pwc. 43. 
B Ka>KAOH H3 XpOMOCOM MOHCHO BHAeTb ITO ABe HHTH, OKpaCHBUIHeCH HHTeHCHBHee, HeM 
ocHOBnan Macca xpoMaTHHa. JjBOHCTBeHHocTb HHTen oTMeneHa Ha pwc. 44 h 47 crpeji- 
K3 mh a. CTpejiKoio b o6o3HaneHa xpoMocoMa, b KOTopow xpoM3THAt>i nepeBHTbi. Ha 
Sojiee no3AHHx ct3ahhx (HanpHMep, Ha pnc. 46 n 45) ycnjiHBaiomeecH coKpameHne xpo- 
mocom, c>KaTHe Bcero Tejio^aTHnecKoro komohk 3 npHBOAHT k B03HHKH0BeHHK) cnnpajien 
(coiling). CxeMaTHnecKH B03HHKH0BeHne cnnpajieH noKa3aHO Ha pnc. 89 h 90 Ta6ji. IX 
n Ha pnc. 84a, 84Ta6ji. VIII. CnnpajiH Tejio^aTHnecKHX HAep bhahm Ha Bcex pnc. 44—47. 

Ha pHC. 104 Taoji. XII othctjihbo BHAHa abohctbchhoctb cnHpajiH. napHbie hhth, 
3aKJTI0HaK)mHeCH B 3H3(J)aTHHeCKHX XpOMOCOMax, COI<pamaHCb^ 3aKpyHHBaiOTCH B cnH¬ 
pajiH. Ecjih, oAHaKo, MaTepnaji 6 bui (J)HKCHpoB3H HenoAXOAHiHHM cnocoOoM, HanpHMep, 
nporpeT b aueTo-KapMHHe, to nponcxoAHT 3aMeTHan BaKyojiH3auHH Tejio^aTHnecKHx 
HAep, h cnHpajieH b hhx o 6 Hapy>KHTb y>Ke He yAaeTCH (HanpHMep pnc. 49 Ta 6 Ji. V). 
B HexoTopbix cjiynanx cnnpaJibHbie xpOMOHeMbi coBepmeHHo othctjihbo bhahh h b hh- 
Tep(J>aTHHeci<Hx HAfax, HanpHMep, Ha pnc. 51—53 Ta 6 ji. V. CJieAyeT 33 MeTHTb, hto Bee 3 th 
pncyHKH cAeJiaHbi npn oahoh ycTaHOBKe MHKpoMeTpHHecKoro bhhts h hapbiihkh hhotah 
H e nonaAajiH b AaHHbie onTHnecKHe ceneHHH. Ha pnc. 51 h 53 b o 6 ohx cjiynanx ohh 
pacnojio>KeHbi HH>Ke njiocKocTen, H3o6pa>KeHHbix Ha pncyHKax. B HApe, H 3 o 6 pa>KeHHOM 
Ha pHC. 53, T3K>Ke MO>KHO BHAeTb ABOHCTBCHHOCTb CnHpaJIbHbIX HHTeil (CM. MeCTO, yxa- 
3aHHoe CTpejiKoio co 3HaHK0M a). Ha pnc. 52 npeACTaBJieHO HApo, KOTopoe b npenapaTe 
6 mjio pa3AaBJieH0 nonojiaM. B stom jionHyBineM HApe mo>kho HaSjnoAaTb jnoOonbiTHbie 
AeTajin pacnojio>KeHHH xpoMaTHA- Hh b BepxHen nojioBHHe stoto HApa, hh b ero hhjkhch 
nojioBHHe He yAaeTCH BnojiHe othctjihbo paccMOTpeTb Kax hmchho pacnojiaraiOTCH hhth; 
HX OHeHb MHOTO, Bee OHH CHJIbHO H30fHyTbI, H CJIOJKHOCTb pacnOJIOJKeHHH HX 33 TpyAHHeT 
HccjieAOBaHne. Ho b MecTe pa 3 pbiBa HApa sepxHHH h hhwhhh hscth ero cocahhhiotch 
T peMH XpOMaTHAaMH, KOTOpbie npH pa3A3BJIHBaHHH HApa He pa30pBaJIHCb. H HMeHHO 
Ha 3 tom HApe, y>Ke noKonmeMCH, a He HHTep(J)3THHecK0M, mo>kho yOeAHTbcn b tom, hto 
xpOMOHeMbi pacnojiaraiOTCH cnnpajibHo h b noKOHianxcn HApax — ynce b Tex cjiynanx, 
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Kor^a Henocpe^cTBeHHO pa3AHHHTb cnnpaAH HeB03M0>KH0. CAeAyeT noAnepKHyTb, hto 
3to hapo (KaK h MHorne Apyrne) nepeA pa3A3BAHB3HHeM ero b totobom y>Ke npenapaTe 
TiuaiejibHO H3yqajiocb, a 3aieM y>Ke 6biJio pa3^aBJieH0. CAeAOBaTeAbHO, He Mo>KeT 6biTb 
H peHH O TOM, HTO B ASHHOM CAyHae paCCMaTpHBaiOTCH He XpOMaTH,HH nOKOHmHXCH 
HAep, a xpomocomh (rana chromosome bridge), 3acTpHBniHe Me)Kay TeAO(J)aTHHecKHMH 
H^paMH. CnHpajibHaH cTpyKTypa noKonmerocn HApa BHAHa h Ha MHKpo(J)OTorpa(J)HH 
{dhc. 106 Ta6ji. XIII). floApoSHoe H3yneHHe noKOHmwxcH HAep BCKpbiBaeT, oAHaKO, 
m HenoTopbie otahhhh b mx CTpyKTypax. B HeKOTopbix hap ax crmpajibHoro pacnoAO>Ke- 
HHH XpOMaTHA HCCOMHCHHO HeT. FIpHMep 3T0My ASH Ha pHC. 54, TadjI. V. 

flApo, H3oopa>KeHHoe Ha pnc. 55, cpHcosaHo c npenapaTa, KOTopbiM H3roTOBJieH 
M3 KopeniKa jryKOBHUbi, npopameHHOM b boac. 3tot pwcyHOK aHaAornneH pHcyHKaM, 
npHBOAHMbiM, HanpMMep LIIapnoM [ 82 > 83 ’ 84 ]. Ycaobhh npoH3pacTaHHH noAonbiTHoro 
MaTepnajia, noBHAHMOMy, noBACKAH 3a co6oio >KeAaTHHH3aumo xpoMaTHHa, hto m cna- 
3aJiocb Ha CTpyKType 3thx noKOHiimxcH HAep. Me>KAy OTAeJibHbiMH hhthmh bo3hhkah 
aHacT0M03bi. Ho y>Ke Ha HApe, H3o6pa>KeHHOM na pwc. 54, mo>kho ySeAHTbcn b tom, 
hto b HeM HMeiOTCH He cnHpajibHO pacnoAoweHHbie hhth, a npocTO hmth, HAymne 6ojiee 
hjih ivfeHee napajuiejibHO. Ha pHC. 54 AaHO H3o6pa>KeHHe (coBepmeHHO TOHHoe) oahoto 
m3 TMnMHHbix HAep KJieTOK ueHTpaAbHoro miAHHApa KopeniKa, npopameHHoro b onHAKax. 
Ha 3tom pncyHKe AaHO oaho onTHHecnoe ceneHHe HApa — oh CAenari npH oahoh ycTa- 
HOBI<e MHKpOMeTpMHeCKOrO BMHTa. B HApe BHAHbl OTAeAbHbie 0Tpe3I<M napHbIX XpOMaTHA- 
KpoMe Toro, spaman MHKpoMeTpHnecKHH bhht mo>kho ybeAHTbcn b tom, hto hhth pac- 
noAo>KeHM nonapHO, CHAbHO H3orHyTbi h b33hmho o6bhb3K)tch. Ha pHC. 54 b HApe 
OAHOBpeMeHHO — npH oahom onTHHecKOM ceneHHH ero — napHo pacnoAoweHHbie hhth 
BHAHbl H B OTAeJIbHbIX CCHeHHHX H Ha 3H3HHTCAbH0M npOTH>KeHHH. Ha MHKpO(J)OTOrpa(J)HH 

(pnc. 105 Ta6ji. XIII) BHAHa b HApe Ta >Ke CTpyKTypa, hto h Ha pnc. 54 Ta0A. V. IlpH 
3 Tom CTpeAKaMH 7, 2, 3 OTMeneHbi OTAeAbHbie ynacTKH AByx nepeBHTbix HHTeH, a Ha 
pHC. 105a H3o6pa>KeHbi o6e sth hhth Tan, KaK ohh bhahh 6mah npH MHKpoMeTpHpoBa- 
hhh. J^Ba THna noKonmHXCH HAep pe3K0 OTAHHaiOTCH oahh ot Apyroro. B oahhx CAynanx 
HMeiOTCH napHbie hhth, coBMecTHO 3aKpyneHHbie b cnHpaAH, a b Apyrnx — ohh nepe- 
BHBaiOTCH H, He 33KpyHHB3HCb B npaBHAbHbie CnHpaAH, 0Ka3bIB3K)TCH p33AHHHbIM o6pa- 
3 om H3ornyTbiMH. Ha pHC. 84 TabA. VIII npHBeAeHO cxeMaTHHecKoe H3o6pa>KeHHe pac- 
nOAO)KeHHH HHTeH B nOKOHmHXCH HApaX. COKpameHHe HHTeH aHa4)aTHHeCKHX XpOMOCOM, 
npoTeKaiomee napaAAeAbHo c pacTBopeHHeM xpoMaTHHa b TeA0(J)a3ax, npHBOAHT k TOMy, 
HTO HHTH HeCKOAbKO paCXOAHTCH H pacnOA3raK)TCH aHaAOTHHHO n0Ka3aHH0My Ha (J)Hr. 84 b 
Ta6A. VIII. XlaAbHeiimee COKpameHHe xpomocom 3acT3BAHeT xpoMOHeMH pacnoAo>KHTbCH 
6oAee hah MeHee cnHpaAbHO (pnc. 84c). 

noBHAHMOMy noKonmnecH HApa MoryT, hmchho BCAeACTBHe nocTeneHHOCTH npo- 
uecca COKpameHHH XPOMOCOM, 6bITb pa3AHHHbIMH B OTHOmeHHH pacnOAO)KeHHH B HHX 
HHTeH. EcAH 6bl TeA0(J)3THHeCK0e HApO, B KOTOpOM COKpameHHe XpOMOCOM TOAbKO HTO 
eipe nanaAocb, a hhth, CAeAOBaTeAbHO, TOAbKO pa3omAHCb h b cnHpaAH eme He 3aKpy- 
THAHCb (k3k 3to H3o6pa>KeHo, HanpHMep, Ha pHC. 84 b), MHH0B3A0 6bi nocAeAyiomee 
coKpamenne, to h bo3hhkao 6bi noKonmeecn hapo 6e3 cnHpaAbHO 3aKpyneHHbix xpoMaTHA 
(HanpHMep, BpoAe Toro, hto H3o6pa>KeHO Ha pnc. 84^). C Apyron CTopoHbi, ecAH 
npopecc COKpameHHH xpomocom b TeA0(J)a3e 6yAeT npoAOA>KaTbCH, to BnoAHe no- 

HHTHO, HTO XpOMOHCMbl 0K3)KyTCH B KOHIje KOHIJOB 33KpyHeHHbIMH B CnHpaAH. IlpH 
AaAbHenmeM pa30yxaHHH HApa b pHAe cAynaeB xpoMOHeMbi MoryT yAAHHHTbcn, 
h cnHpaAH npH stom Hcne3HyT, ho 3anacTyK) stoto He SbrnaeT, h xpoMOHeMbi, 
b ocobeHHOcTH b Tex CAynanx, KorAa ohh pacnoAaraiOTCH no noBepxHOCTH HAep, 
COXpaHHFOT TO CnHpaAbHOe 3aKpyHHB3HHe, KOTOpoe 6bIAO BbI3B3H0 COKpameHHeM xpo- 
MOCOM B TeA0(J)a3aX. 

B HApax, KOTopbie bhahh Ha pnc. 51—53 TabA. V, Ha MHKpo(J)OTorpa(J)HHX 
pHC. 104, 106 t36a. XII, t. e. b HApax co cmipaAbHO 3aKpyneHHbiMH hhthmh, Becb 
HAepHbiH octob, t. e. Bee xpoMOHeMbi pacnoAo>KeHbi hmchho no noBepxHOCTH HAep. 
CoBepmeHHO HHane xpoMOHeMbi pacnoAaraiOTCH b HApax, aHaAoniHHbix TOMy, hto 
H3o6pa>KeHO Ha pnc. 54 h Ha MMKpo(J)OTorpa(t>HH pHC. 105. B noAoSHbix HApax hhth 
33HHMaK)T BCK) nOAOCTb HAepj ySeAHTbCH B 3T0M MO)KHO MHKpOMCTpHpyH HApa (npH 
A0CT3T0HH0 CHAbHOM OCBemeHHH MHKpOCKOna). 
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VII. KpHTHqecKHft pa36op AOKyMeHTajibHbix ^amibix no Bonpocy o cnnpajibHOH 

CTpyKType xpomocom 

(OpHrHHaJIbHtie HCCJieAOBaHHfl) 

riepexoAH k H3Jio>KeHHK) pe3yjibTaT0B KpHTHnecKoro HccjieziOBaHHn AOKyMeHTanb- 
Hbix flaHHbix no Bonpocy o cnnpajibHOH CTpyKType xpomocom, HeoSxoAHMo ocTaHOBHTbcn 
Ha tom MeTo^e, KOTopbin no3BOJiHeT npoBecTH no^oSHoe HccjieaoBaHHe. MaTepHajioM 
KpHTHHeCKOrO HCCJie,HOBaHHH AOKyMeHTajIbHbIX ^aHHblX CJiyJKHJIH Te MHI<pO(})OTOrpa(J)HH, 
KOTOpbie Ony6jlHKOBaHbI pa3JIHHHbIMH aBTOpaMH XJIH HJIJiroCTpapHH HX A3HHLIX o cnn- 
pajibHOM CTpyKType xpomocom. 3th (j)OTorpa(j)HH h hbjihkjtch, coSctbchho, AOKyMeH- 
TaJIbHblMH A0Ka3aTeJIbCTBaMH, npHBO,HHMbL\lH pa3JIHHHbLMM aBTOpaMH B OnySjIHKOBaHHbIX 
HMH HCCJie^OBaHHHX. KOHeHHO, npH 3T0M CJie^yeT nOMHHTb «OTHOCHTeJILHOCTb» OObeKTHB- 
HOCTH MHI<pO(j)OTOrpa(j)HH KaK «,HOKyMeHTOB». O^HaKO AOKyMeHTaJIbHOCTb MHKpO(J)OTO- 
rp3(J)HH6CKHX CHHMKOB B 3HaHHTeJIbH0H CTeneHH B03paCTaeT, eCJIH HCn0Jlb30BaTb TO, HTO 
OHH AeHCTBHTeJIbHO CnOCOSHbl AOKyMeHTHpOBaTb. 

nepBbIM yCJIOBHeM B 3T0M OTHOUieHHH CJieAyeT npH3HaTb B03M0>KH0CTb H3yHeHHH 
Ha MHKpo(j)oTorpa(j)Hflx TOJibKO Tex cTpyKTyp, KOTOpbie nonajiH b (j)OKyc chhmk3. 

KpHTepHHMH 3Toro MoryT cjiy>KHTb Bo-nepBbix — onepTaHHH CTpyKTyp, a bo-bto- 
pbix, Te AH(J)(J)paKUHOHHbie nOJIOCbl, KOTOpbie B03HHKaK)T no KpaHM CTpyKTypHbIX 3JieMeH- 
TOB, HanpHMep, HHTeH. B03HHKH0BeHHe ,HH(J)(J)paKHHOHHbIX nOJIOC oSblHHO o6yCJIOBJieHO 
6bmaeT H3JiHinHe yMeHbmeHHOH anepTypon KonaeHcopa no cpaBHeHHio c anepTypon 
oGbeKTHBa (pnc. 93 TaSji. X). npn neqaTH MHKpo(})OTorpa(J)HH (noHTH Bceraa uhhko- 
rpa(J)HnecKHM cnocoSoM) Konnn, KaK H3BecTH0, cHHMaroTcn nepe3 pacTp. 

Ha MHKpo(J)OTorpa(J)HHX b nenaTHbix paSoTax Bcer^a xoporno BHAHa oneHb TOHKan 
ceTOHKa. MTo6bi H36e>KaTb Bpeanmero bjihhhhh stoh cctomkh, t. e. ycTpaHHTb .aencTBHe 
pacTpa, MHKpo(})OTorpa(J)HH, 3anMCTB0BaHHbie mhoio h 3 onySjiHKOBaHHbix pa6oT, He- 
CKOJibKO yMeHbmeHbi npn nepecbeMKe. O^HaKO He TOJibKO HCKJnonHTejibHO H3 sthx 
HM eHHO coo6pa>KeHHH 6buia npon3Be,aeHa nepecteMKa Bcero MaTepnana c HeKOTOpbiM 
yMeHbmeHHeM. nonra bo Bcex cjiynanx onySjiHKOBaHHbie MHKpo<j)OTorpa<j)HH cjieaoBajio 
eme «y ji y n m h t b», t. e. co3^aTb npn penpo^yKHnn hx Taxne ycJiOBnn, KOTOpbie 
He 6buiH co6jiK)AeHM npn MHKpo<jx)Torpa(})HpoBaHHH. rioaoSHbie MeTO^bi « y ji y h m e- 
H H H» CHHMaeMOrO OpHTHHaJia xoporno H3BeCTHbI H 3aKJI10HaK)TCH, oSbIHHO, B TOM, 
hto npn nepecbeMKe cooTBeTCTByromnM no^SopoM nnacTHHOK h nponBHTejien, b Hy>KHOM 
HanpaBJieHHH H CTeneHH, H3MeHHK)TCfl COOTHOUieHHH KOHTpaCTOB OpHTHHaJia. 1 

B AaHHOM cjiynae noBbimeHne KOHTpaCTOB 6buio Heo6xo,zmMo noTOMy, hto ajih nojiy- 
neHHH OTHeTJIHBblX H306pa>KeHHH, CHHTbIX C CHJIbHbIMH anepTypaMH, Heo6xOAHMO H3BeCT- 
Hoe cooTHomeHHe KOHTpaCTOB ajih Toro, HTo6bi CHHMaeMan cTpyKTypa 6buia b n o ji h e 
p e 3 k o h. MHKpo<jx)Torpa<j)HH, npn cbeMKe KOTOpbix He co6jiK),aeHbi 3 th ycJioBHH, 
e^Ba jih BOo6me MoryT cJiyjKHTb AOKyMeHTaMH, npnroaHbiMH Ann aHajiH3a Tex hjih HHbix 
CTpyKTyp. KompacTHOCTb cHHMKa b AaHHOM cjiynae BOBce He 03HanaeT HajiHHHH Ha ot- 
nenaTKe TOJibKO nepHMx h 6ejibix OTTeHKOB. «KoHTpacr», «HajmnHe KOHTpacTa», 03HanaeT 
b flaHHOM cjiynae B03M0>KH0CTb H3yneHHH CTpyKTyp, nepe^aBaeMbix Ha chhmkc pa3Jinn- 
hmmh OTTeHKaMH. riosTOMy o6fl3aTej]bHO HajiHqne Ha OTnenaTKax Been raMMbi 
OTTeHKOB. EcJIH MaKCHMaJIbHO TeMHbIX OTTeHKOB Ha CHHMKe HeT, TO «Cepbie» CTpyKTypbl 
MoryT cjiHBaTbcn c (Jjohom h ycK0Jib3aTb ot rna3a Ha5jiK>,aaTejifl. OTMeny TaK)Ke, hto 
OT cyTCTBHe «nepHbix» CTpyKTyp y oSbeKTa, KOHenHO, oSycJiOBHT OTcyTCTBne hx h Ha 
(j)OTorpa(j)Hflx, ecjm cooTHomeHHe KOHTpaCTOB o6beKTa h OTnenaTKa onpeAejineTcn 

Y = 1. 

Bee npHBOAHMbie MHOK) MHKpO(j)OTOrpa<j)HH, 3aHMCTB0BaHHbie H3 pa 60 T flpyTHX 
aBTOpOB, cooTBeTCTBeHHo Tpe6oBaHHHM Ka>KH,oro OTa,ejibHoro cjiynan, «BbinpaBJieHbi» 

(Y>2). 


1 Meroa Tanoro HCCJieaoBaHHH MHKpo4)OTOrpa(l)HH 6mji npHMeHeH eme riOKOHHbiM B. H. ct>aBop- 
ckhm. OaHaKO, k cojKajieHHio, aaHHbie ero tan h octajiHCb He ony6jiHKOBaHHbiMH. 
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HecKOJibKO cxeMaTH3Hpyn Bonpoc, mo>kho CKa3aTb, ato HenpaBHAbHbiii BbiSop 
nJiacTHHOK h npoHBHTejieii, AonymeHHbin b kbjkaom oT^eJibHOM cjiyqae npn MHiCpocbeMKe 
TeM HAH HHbIM aBTOpOM, HCnpaBJieH MHOK) npH H3r0T0BJieHHH KOI1HH MeTOAOM KOHTpa- 
THIlHpOBaHHH. 

Ha «BbinpaBJieHHbix» CHHMKax yuaeTcn oSHapynarrb MHoro h o b bi x AeTaAen 
b cTpyxTypax xpomocom. Bee 3th AeTaAH He co3AaHbi mhok>, b tom hjih hhom coctohhhh 

(COBCeM HeBHAHMbI HJIH OAeHb IIJIOXO BHAHMbl) OHH HMeiOTCH H Ha OpHrHHaJIbHbIX H BOCnpO- 
H3BeAeHHbix b pafioTax MHKpo^oTorpa^HHX. B onncaHHH TaSjiHu ash opHnmaAbHbiH 
TeKCT aBTOpOB, a KypCHBOM MHOK) ASHbl Te HJIH HHbie KpHTHAeCKHe 3aMeAaHHH, OTHOCH~ 
mneefl K MHKpO(J)OTOrpa(J)HHM. 

OSpamancb k H3yqeHHio MHKpo^OTorpa^im cnnpaJibHbix cTpyKTyp xpomocom, 
b nepByio OAepeAb cjieAyeT npoaHajiH3HpoBaTb MHKpo^OTorpa^HH CaKaMypa [ 73 ]. Cm. 
pnc. 96 h 97 Ta6ji. X, r^e npHBeAeHbi tojibko oTAeAbHbie xpoMocoMbi c (j)OTorpa(j)HH, 
onySjiHKOBaHHOH CaKaMypa. 

y>Ke caM aBTop o6Hapy>KHJi Ha stoh MHKpo(jx)Torpa(})HH «Doppelnatur der Spi- 
rallinie. . .» CTpejiKH Ha Bcex MHKpo(J)OTorpa(J)HHX, npocTaBJieHHbie mhoio, o6o3HaAeHbi 
LUKjipaMH, a CTpejiKH, npocTaBJieHHbie caMHMH aBTopaMH, cHa6>KeHbi SyKBaMH. JIboji- 
CTBeHHOCTb cnnpajieH Ha MHKpo^OTorpa^HH MaTepHHCKHX KJieTOK nbiAbijbi, xpoMaraH 
KOTopbix pacTBopeH CaKaMypa KnnnqeHHeM, oTMeqeHbi CTpejiKOH X® 1 (pnc. 97 TaSii. X). 
CTpejiKOH X® 2 Ha MHKpo^OTorpa^HH pnc. 96 otmcacho oaho Kpaime AioSonbiTHoe MecTO. 
YAHBHTeJIbHO BOoSme, ATO AO HaCTOHmerO BpeMeHH HHKeM H3 aBTOpOB, paSOTaBIHHX 
co cnnpajibHbiMH CTpyKTypaMH xpomocom, HBAeHHe sto eme He o6Hapy>KeHO Aa>Ke Ha 
npenapaTax. . . B yKa3a»H0M yqacTKe cnnpaAH TO>Ke bhahm Ase xpoMaTHAti, ho b stom 
MecTe ohh 0Ka3UBaioTCH nepeBHTbiMH (nepeKpemHBaioTCH). CTpejiKOH X® 7 
Ha pnc. 96 OTMeqeHa CTpynTypa oahoto h3 ynacTKOB cnnpaAbHO 3aKpyneHHhix xpoMaraA- 
B 3tom yqacTKe pa3AB0eHH0CTb hhtch He BHAHa, ho b nonepenHOM HanpaBJie- 
hhh xpoMaTHAa HcnempeHa MaAeHbKHMn ahck3mh. B ynacTKe hhth, OTMeneHHOM CTpeA- 
koh Xs 7 Ha pnc. 97, t. e. TaM, rAe rnrrb pa3ABoeHa, Ha Ka>KAOH H3 HHTeii pacnoAO>KeHbi 
MajieHbKHe rnapHKH. 

C^eAyeT AyMaTb, ato b ashhom cAyqae 3th rnapHKH hbahiotch He qeM hhmm, KaK 
xpoMOMepaMH, a Te ahckh, ato bhahm b yqacTKe, otmcachhom crpeAKon X® 7 Ha pnc. 96, 
B03HHKaiOT BCAeACTBHe CAHHHHH napHbIX XpOMOMepOB. 

B paSoTe 1930 r. lilHHKe, AaBan tckct k MHKpo(j)OTorpa(j)HH pnc. 5, nniueT cAe- 
Ayiomee: «Some of the chromosomes appear as if they consisted of numerous discs». 
HecoMHeHHO, ato b xpoMOHeMax MeiioTHAecKHX xpomocom lilHHKe o6Hapy>KHA npH no- 
moiuh OKpaniHBaHHH Te >Ke ahckh, ato mhoio o6Hapy>KeHbi Ha (boTorpainn CaKaMypa 
1927 r. 

Jtaaee lilHHKe oTMeqaeT, ato b HeKOTopbix cAyqanx cnnpaAbHbie hhth 0Ka3biBai0TCH 
p a 3 a b o e h h bi m h. Kax >Ke noHHMaTb HaAHAne toh cnnpaAH b yHHBaAeHTHOH 
xpoMocoMe, KOTopan o6Hapy>KeHa lilHHKe b «chromosome bridges Ha ero (J)OTorpa- 
(|)hh X® 7? 3Ta MHKpo^OTorpa^HH npHBeAeHa mhoio Ha toh >Ke Ta6A. XI, pnc. 98. BeAb 
pa3AB0eHH0CTb HHTeH Ha (j)OTOrpa(j)HH lilHHKe X® 5 OTHOCHTCH TO>Ke K yHHBaAeHTHOH 
XpOMOCOMe. 

3HaAHT, h Ha (j)OTorpa(j)HH pnc. 98 b «chromosome bridge» AOA>KHa SbiTb bhah 3 
He OAHa MeAKan cnnpaAb, a Ane cnnpaAH phaom. Ecah sto Tan, to Te ahckh, ato bhahbi 
Ha (J)OTorpa(J)HHx b MeiioTHAecKHX xpo.MOHeMax, He MoryT SbiTb oSopoTaMH MaAbix ennpa- 
Aeii. Pa3ABoeHHocTb caMHX xpoMOHeM AOA)KHa pacceAb Taxyio Majiyio cnnpaAb BAOAb. 
OSpainancb eine pa3 k TeM MHKpo^oTorpa^HHM, KOTopue 3anMCTB0BaHbi mhoio h3 paSoTbi 
CaKaMypa h aot3ah KOTopon noMemeHbi Ha Ta6A. X, pnc. 96, 97, mo>kho oSbHCHHTb, 
b neM >Ke 3Aecb acao. 

H3 3THX (J)OTOrpa(J)HH MO)KHO 3aKAK)AHTb, ATO Ha AByX HHTHX, COCTaBAHIOinHX 
6oAbniHe cnnpaAH MenoTHAecKnx xpomocom, pacnoAo>KeHbi xpoMOMepbi (oTMeneHO 
CTpeAKon X® 7 Ha pnc. 97). Cahhhhc xpoMOMepoB, o6pa30BaHne ahckob, pacnoAOJKeH- 
Hbtx nonepeK xpoMaTHA, KaK pa3 h nponcxoAHT b Tex cAynanx, KorAa h camh hhth, 
cocraBAHiomHe SoAbuiHe cnnpaAH, pacnoAaraiOTCH b HenocpeACTBeHHon 6ah3octh oAna 
k Apyron. Ecah hhth SoAbinnx cnnpaAen pa3ABoeHbi, to bhahm xpoMOMepbi, a ecAn 
pa3ABbeHH0CTb HHTen He BHAHa, TO BHAHbl AHCKH. CAeA0B3TeAbHO, eABa AH MHKpO(j)OTO- 
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rpa(J)HH lllHHKe, npH TmaTeJILHOM HX H3y4eHHH, Moryr CBHAeTeAbCTBOBaTb 0 HaAHHHH 
Manbix cnnpanen BHyrpH xpoMaTHA, odpa3yiomHX donbiiine cnnpann MenoTHHecKnx 

XpOMOCOM. 

Ecjih lllHHKe He yqen Toro, hto ABoiicTBeHHOCTb HHTen b donbiimx cnnpannx Meiio- 
TimecKHx xpomocom HapyuiaeT Bee ero A0Ka3aTenbCTB0 cymecTBOBaHHH Manux cnHpanen, 
to He^ocTaTOK 3tot cTpaHeH b padoTe KyBa^a 1932 r. 

KyBaAa OTMenaeT coBepmeHHO onpeAeneHHO, mto «the spiral of the higher order 
is double in the metaphase, consisting of two spirals of the lower order. . .» 

ripaB^a, KyBaAa, ccbinancb Ha padoTy lllHHKe, He yKa3biBaeT, hto HadniOAeHHH 
ero CTOHT B pe3K0M npOTHBOpeHHH C HadjHO^eHHHMH lllHHKe, HO Bee >Ke 3T0 He OCTaBJIHeT 
COMHeHHH. Ha pHC. 94 Tadn. X npHBOAHTCH MHKpO(j)OTOrpa(|)HH, 3aHMCTB0BaHHaH MHOK) 
H3 padoTbi KyBa^a (1932). Ha pnc. 94 CTpejiKOH N 2 3 mhoio OTMeneHU ABe xpoMaraAbi. 

B BepxHen xpoMaTH^e OTMeneHHOH stoh crpenKon, AehcTBHTejibHO BHAHa «c n h p a ji b», 
ho 0 a h a, a He a b e. CneAOBaTenbHO, sto He Ta «cnnpanb», KOTopyio HMeeT b BHAy 
KyBaAa. B HH>KHen h 3 xpoMOHeM, oTMeqeHHon stoh CTpeAKOH, KOTopan AencTBHTenbHO 
pa3ABoeHa, Aon>KHbi, CneAOBaTenbHO, dbiTb odHapy>KeHbi hmchho Te cnnpann, 0 KOTopbix 
h nniueT KyBaAa. Taxan >Ke tohho cTpyKTypa OTMeneHa mhoio KpacHon CTpeAKOH N 2 2, 7. 
HanHeM aHaAH3 (j)OTorpa(f)HH hmchho c Hee. C HH>KHero KOHua ee (no HanpaBJieHHio 
cneBa BBepx HanpaBO) Ha AByx hhthx pacnono>KeHHH donee hah MeHee cnMMeTpHHHbie 
yTOAmeHHH. B tom MecTe, Kyna HenocpeACTBeHHO yKa3bmaeT cTpenxa N 2 7, HMeeTCH 
KpynHan rnbidKa xpoMaTHHa. Kohcaho, h sth yTonmeHHH Ha k3>kaoh h 3 HHTen eABa ah 
M oryT dbiTb HCTOJiKOBaHbi Kan odopoTbi cnnpaAH. Eonee BeponTHbiM MHe np eACT as ah eTCH, 
4 to b AaHHOM cnynae TaK>Ke HMeiOTCH xpoMOMepbi. To >Ke caMoe cnenyeT 3 aMeTHTb 
H O CTpyKType HH>KHeH H3 XpOMOHeM, OTMeqeHHOH CTpeAKOH N° 3. 

Ta 3Hr3aroodpa3Han ahhhh, hto BHAHa Ha BepxHen xpoMOHeMe, oTMeneHHOH toh me 
CTpeAKOH, He MOJKeT dbiTb npHHHTa BO BHHMaHHe, TaK KaK peHb HA6T HMeHHO 0 AByx 
cnnpannx, ne>Kamnx napannenbHO. FIpoHCxowieHHe 3nr3aroodpa3Hon cTpyKTypbi 
ocTaeTcn raAaTeAbHbiM; HecoMHeHHO, hto b ashhom ynacTKe HMeeTCH aijiOKanbHaH 
KapTHHa. . . 

B padoTe 1934 r. lllHHKe, H3ynaH xpoMocoMbi Sagittaria KaK y>Ke OTMeneHO paHee, 

BO BTOpOM peAyKUHOHHOM AOAeHHH OdHapyjKHA ABa THna XpOMOCOM: «TOHKHe» H «TOACTbie». 
B «TOACTbix» xpoMocoMax lllHHKe onncaHa Ta >Ke «double-coiled spiral», hto h b xpoMo- 
coMax nepBoro peAyKUHOHHoro aojighha, t. e. doAbiuan h Manan cnnpaAH. Ha pnc. 100 
H 101 Tadn. XI H npHBO>Ky ABTaAH MHKpO(f)OTOrpa(f)HH, 3aHMCTB0BaHH0H MHOIO H3 padOTbl 
lllHHKe. 

OqeBHAHO, hto h b 3tom cnynae doAbman cnnpaAb dbina pacmenneHa. XIbohctbch - 
HOCTb ee, odHapy>KeHHan mhoio, OTMe^eHa CTpeAKOH N 2 7 Ha pnc. 101 Tadn. XI. Te ahckh, 
KOTopbie HadAionan lllHHKe h KOTopbie hm oTMeneHbi (cTpenKa S Ha pnc. 100), eABa ah 
M oryT cny>KHTb A0Ka3aTenbCTBOM HannHHH Manbix cnHpanen. H b abhhom cnynae, na 
pHAy c AHCKaMH, nonepeK xpoMOHen doAbiuon cnnpaAH (Ha ocHOBaHHH KOTopbix lllHHKe h 
aaKAioHHA 0 tom, 4to HMeiOTCH MaAbie cnnpaAH) mhoio odHapy>KeHO pacmenneHne xpoMa- 
tha donbuiHx cnnpanen c xpoMOMepaMH, pacnono>KeHHbiMH BAOAb no AAHHe Ka>KAOH H3 
3THX HHTen. BbIBOA, KOTOpblH H3 3T0T0 CAeAyeT, HCeHI OMeBHAHbIX A0Ka3aTeAbCTB Hann- 
ahh Manbix cnHpanen b xpoMocoMax BToporo peAyKunoHHoro AeneHHH Sagittaria n b xpo- 
MOcoMax Meno3Hca y Lilium tigridum , kohchho, b padoTe 3Toro aBTopa HeT. Cxopee 
KaK pa3 HaodopoT. CyAH no toh CTpyKType toactux xpomocom, mto BHAHa Ha mhkpoj 
(J)OTO rpa(J)HHX, B03HHKH0BeHHe HX Ha 3T0H CT3AHH OTHIOAb He odyCAOBAeHO ABOHHOH 
cnnpaAH3aiiHeH HHTeii. 

AaHHbie lllHHKe ao HeKOTopon, KOHeHHO, cTeneHH MoryT dbiTb cpaBHeHbi c^TeMH, 
hto npHBOAHT b CBoen padoTe TyaH (Tuan [ 91 ]). 3tot aBTop, npH H3yneHHH Meno3nca 
y Gasteria, BCTpeTHACH c TeMH >Ke pa3AH4HHMH xpomocom bo btopom h (HeodbiqHOM 
Boodme, ho HMeBineMcn b cnynae aBTopa) t p e t b e m abjibhhh. Ecah b toactux xpo- 
MocoMax BToporo AeneHHH TyaH odHapy>KeHbi «mnpoKHe» cnHpanH, to b donee tohkhx 
xpoMocoMax TpeTbero aojibhhh aBTopoM odHapy>KeHbi donee y3KHe cnnpann (pnc. 26 27 
Tadn. III). 

BnpoqeM, pnc. 26 b oTHomeHHH HCTOAKOBaHHH ero, A^HHoro aBTopoM, ocTaBnneT 
HexoTopbie COMHeHHH. He hbahiotch ah cnnpann, H 3 odpa>KeHHbie Ha stom pncyHKe, 
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pe3yJIbTaT0M COeAHHeHHfl OTAeJIbHbIX XpOMOM^pOB TOHKHMH aHaCT0M03aMH H He ecTe- 
CTBeHHee jih oS’bncHHTb cTpyKTypy xpoMocoMbi, He KaK B03HHKiiiyio BCJieACTBne pa3pwBa 
cnnpajieH, a npocro KaK napHo pacnojio>KeHHbie xpoMOMepbi. 

AHaJIH3Hpyfl MHKpo4)OTOrpa(J)HH KaTO [ 33 ], MO)KHO OTMeTHTb Ty )Ke noCTOHHHO no- 
BTopniomyiocfl ouiHSKy. AoKa3aTejibCTBO Hajinqnfl Majibix cnHpajieH, a cjieAOBaTejibHO 

H ABOHHOrO 3aKpy4HBaHHH HHTeH, aBTOpbl BHAHT TOJIbKO B TOM, HTO XpOMaTH^M M6CT3MH 
HcnempeHbi b nonepemioM HanpaBJieHHH tohkhmh ahck3mh. 

HeT HHK3KHX 0CH0B3HHH nOJiaraTb, 4T0 xpoMOMepbi HBJIHIOTCH JIHUIb CJie^CTBHeM 
onTHHecKoro ceneHHH Majibix cnnpajien. 

Be^b caMH no ce6e Majibie cnnpajiH aojdkhh 6biJin 6w 6biTb cTOJib Majioro pa3Mepa, 
HTO, XOTH 6bl MeCT3MH, MO>KHO 6bIJIO 6bl Ha^eHTbCH nOJiyHHTb He TOJIbKO OnTHHeCKOe 
ceqemie hx, ho yBH^eTb Majibie cnnpajiH h ijejiHKOM. C Apyron cTopoHbi, h b ashhom cjiy- 
qae onnTb-TaKH A0Ka3biBaeTCH Hajinmie b xpoMaTHAax, 3aBHTbix b Sojibiime cnnpajiH, 
He a, b y x Majibix cnnpajien, a TOJIbKO 0 p 0 ii. 

Bojibiuan cepnn pa6oT KyBaaa h KyBaaa h HanaMypa HJunocTpnpyeTCH phaom 
MHKpo(J)OTorpa(J)HH. noAoSHOMy aHajiH3y 6yAeT noABeprHyT TOJIbKO kphthpckhm 
cjiyqan, HanpnMep, (J>oTorpa(J)HH pnc. 95 (H3 V coo6meHHH sthx aBTopoB), onyfijiHKo- 
BaHHan b 1935 r. 3Ta (J)OTorpa(J)HH mhoio npHBea,eHa Ha Ta6ji. X. E^sa jih MoryT bo3hhk- 

HyTb COMHeHHH B TOM, HTO CTpyKTypbl XpOMOCOM, KOTOpbie BHAHbl Ha 3T0H MHKpO(J)OTO" 

rpa(J)HH, He MoryT cBHAeTejibCTBOBaTb 0 HajiHHHH Asyx OTAeJibHbix cnnpajien b Ka>KAOM 
H3 yHHBaJieHTOB. 

KapTHHM BaKyojiH3aijHH xpoMocoM (npn KnnnqeHHH MaTepnajia b aijeTO-KapMHHe, 
onncaHHbie, HanpHMep, OepHaH^ec (Fernandes [ l8 ]), b Bbicnien CTeneHH cxoahh co 
CTpyKTypoH xpoMocoM, Ha KOTopbix b AaHHOM cjiyqae aBTopaMH npeAJiaraeTcn ySeAHTbcn 
b peajibHOCTH cymecTBOBaHHH Majibix cnnpajieH. 

To we hjih non™ to >Ke mojkho 33MeTHTb h o CTpyKType MHTOTHnecKHX aHaifiaTH- 
necKHX xpoMocoM - Vicici faba Ha MHKpo4)OTorpa(J)HHX, onySjiHKOBaHHbix E. CaKC h 
K. CaKc b 1935 r. KpoMe nepenjieTeHHH (twisting) xpOMaTHA b aHa^araqecKHX xpoMO- 
coMax, KOTopoe, npaBAa, HecicoJibKO MacKnpyeTcn BaKyojnmijHeH hx, hhk3khx cnn- 
pajien o6Hapy>KHTb He yAaeTcn (pnc. 102 Ta6ji. XII). HajiHmie SojibiiiHX cnn- 
pajieii b MeiiOTHqecKHX xpoMOcoMax Bnqjme oneBHAHO h Ha MHKpo(J)OTorpa(J)HHX sthx 
aBTopoB. 

B MeTa(J)aTH4ecKHX xpoMocoMax Trillium Ha (J)OTorpa(J)HHX aBTopoB BHyrpeHHHe 
CTpyKTypbl xpoMocoM bhahh 6ojiee OTneTJiHBO. rionepemiaH HcnepqeHHOCTb Ka>KAon H3 
AoqepHHX nojiOBHHOK BHAHa xopomo. 

B AaHiioM cjiyqae bo3mo>kho to JiKOBaTb 3Ty ncqepqeHHocTb KaK cJieACTBne 
cnnpajibHoro pacnojio)KeHHH HHTen b AonepHHx noJioBHHKax MeTa(J>aTH4ecKHX xpoMo- 
com. EABa jih, OAHai<o, TaKoe TojiKOBaHne SyaeT cooTBeTCTBOBaTb BceM TeM cTpyKTypaM, 
KOTOpbie BHAHbl BOoSme Ha MHKpO(J)OTOrpa(J)HHX 3THX aBTOpOB. 

B HeKOTOpbIX MeCTaX COBepmeHHO HCHO BHAHO, 4T0 B Ka>KAOH H3 nOJIOBHHOK xpo- 
mocom HMeeTcn no ABe hhth, MecraMH hbho nepeBHBaKHimecfl. 

COBepmeHHO HenOHHTHblM OCTaeTCH, Ha KaKOM OCHOBaHHH 3TH aBTOpbl yTBepjKAaiOT, 
hto b npo(J>aTHHecKHX HApax mo>kho o6Hapy>KHtb «the chromatid. . . independently 
coiled in small loose spirals. . .». 

TpeSyeTCH jih 6ojiee yAanHan MHKpo(J>oTorpa(J)HH ajih AGMOHCTpai^HH xpoMOMepOB 
b npo(J)aTHHecKHX xpoMocoMax neM Ta, hto onySjiHKOBaHa CaKCOM b ero paSoTe? 

06mee yBJieneHHe cnnpajibHbiMH cTpyKTypaMH xpoMocoM npHBoAHT, noBHAHMOMy, 
k TOMy, hto Aa>Ke COBepmeHHO ncHbie KapTHHU noJiyqaioT, KaK sto hh cTpaHHO, «BOJibHbie» 
T0JIK0B3HHH. 

HanSojiee BecKHe A0Ka3aTejibCTBa nonepeqHon HcqepqeHHocTH xpoMaTHA SojibmHX 
cnnpajien MeiiOTHqecKHx xpoMocoM HMeiOTcn, HecoMHeHHo, Ha MHKpo(J)OTorpa(J)HHX 
Oypa [ 72 ]. Ha ero H3yMHTejibHon MHKpo(J>oTorpa(J)HH ahckh, pacnojiojKeHHbie nonepen 
xpoMOHeM SoAbmnx cnnpajieH, bhahm oneHb OTneTJiHBO. Xoth npn 6ojiee 3Ha4HTeAbH0H 
npeA(J)HKcauHOHHOH o6pa6oTKe MaTepnajia h caM aBTop ySeAHJicn b tom, hto xpOMOHeMbi 
«are clearly double», t. e. hcho ABoimbie, CTpyKTypa, oSHapyweHHan aBTopaMH, CTOJib 
co6jia3HHTejibHa, hto aBTop, He 3 aAyMbiBancb, ncTOJiKOBbraaeT ee KaK «double coiled 
.spirab. . . 
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ripaB^a, Ha pHcyHKax, ncnoAHeHHbix Tynibio (oAHaKO, coBepmeHHO hcho, mo 
pHcyHKH 3 th cfleJiaHbi c npenapaTOB, aHaAornnHbix TeM, mo c(J)OTorpa(J)HpoBaHbi, Hanpn- 
Mep, Oypa), cnnpaAbHan CTpyKTypa xpomocom H3o5pa>KeHa h IlapjiHHTTOHOM PI 
(pnc. 40 Ta6ji. IV). 

«Ka>KymaHCH» ABOHCTBeHHOCTb TeJ10(J)aTHHeCKHX XpOMOCOM JJapjIHHITOH oSbHC- 
HHeT TeM, HTO XpOMOCOMbI IJHAHHApHHHbl H, npH paCCMaTpHBaHHH HX B IipOflOJIbHOM 

onTHHecKOM ceneHHH, ctchkh khahhapob hko6m npnHHMaiOTCH 3a ABe OT^ejibHbix xpo- 
MaTH^bl. BnpOHeM, B STOW OTHOIUeHHH HHTepeCHO B03pa>KeHHe, KOTOpOe JJapAHHITOHy 
AejiaeT UlHHKe. BeAb b Tejio(J)a3ax hhth He TOJibKO ABoiiHbie, ho b to >xe BpeMH h nepe- 
KpyneHHbie Apyr sonpyr Apyra. CAeAOBaTeAbHO, TOJiKOBaHHe J^apjiHHrTOHa e^Ba jih 
BO oSme HMeeT noA co6oio KaKyio-AnSo noqBy. 

yneHHua ^apjiHHiTOHa,, 3m<0T, nccAeAyn CTpyKTypy xpomocom b nbiAbijeBbix 
TpySoHKax Tulipa, TO>Ke o6Hapy>KHJia Majibie cnHpajiH. 3m<0T, noBHAHMOMy, AaHHbie 
C. r. HaBaniHHa He 6buin H3BecTHbi. C. T. HaBaniHHbiM b xpoMocowax nbuibpeBbix Tpy- 
6oneK Lilium martagon o6Hapy>KeHO no n e t bi p e hhth. ripn stom C. T. HasarnnH 
AaJI H3yMHTeAbHbie pHCyHKH XpOMOCOM, Ha KOTOpbIX n0Ka3aH0, HTO XpOMOHeMbI coctoht 
h 3 pHAa xpoMOMepoB. jjaHHbie 3nK0T eAsa ah MoryT SbiTb cpaBHeHbi no TinaTeAbHOcra 
H3yneHHH CTpyKTyp xpomocom c ashhumh C. T. HaBaniHHa (cp. pnc. 7 Ta6n. I h pnc. 
34 — 35 Ta6n. IV). HaAnnne Manbix cnnpaAen b xpoMOcoMax nbiAbneBbix TpySoneK 
noaTOMy Bee >Ke ocraeTcn noA coMHeHneM. 

CyMMnpyn see BbimenpHBeAeHHbie AaHHbie c TeM, hto H3A0>KeH0 Bbirne, mo>kho 
cAenaTb CAeAyrouiee 3aKAKmeHne: 

1. HeCOMHeHHO A0Ka3aHHbIM HBAHeTCH HaAHHHe B MeTa<J)aTHHeCKHX MeHOTHHeCKHX 
xpoMocoMax cnHpaAbHO 3aKpyneHHbix xpoMOHeM «major spirals», «6 o a b m h x c n h- 
p a a e ifo. 

2. MHoroqHCAeHHbie nonbiTKH noxasaTb, mo 3th SoAbrnne cnnpaAH hbahiotch 
CAO)KH biMH, coctoht b cbok) onepeAb H3 hhtch, 3aKpyneHHbix b SoAee MeAKne «minor 
spirals)) «m a a bi e cnnpaAH) He AaioT b stom oTHomeHHH CKOAbKO-HHSyAb y6eAH- 
TeAbHblX A0Ka3aTeAbCTB. 

3. KpHTHHeCKOe paCCMOTpeHHe pa3AHHHbIX AaHHbIX, OTHOCHUIHXCH K A0Ka3aTeAb- 
CTBy cymecTBOBaHHH MaAbix cnHpaAeii, noKa3bmaeT, mo Bee ohh ocHOBaHbi Ha tom <})aKTe, 
hto SoAbniHe cnnpaAH b nonepenHOM HanpaBAeHHH ncnempeHbi «AHCKaMH». 

4. JJhckh Ha xpoMOHeMax SoAbiunx cnnpaAen bhahh TOAbKO b Tex CAynanx, KorAa 
xpoMOHeMbi He pacmenAeHM. 

5. B Tex >xe cAynanx, KorAa SoAbiime cnnpaAH MeHOTnnecKnx xpomocom coctoht 
H3 AByx HHTeii, ahckob o0Hapy>KHTb He yaaeTCH. Hy>KHO nonaraTb, mo CAHHHne xpoMO- 
MepoB npn HepacmenAeHHocTH HHTeii oSycAOBAnsaeT B03HHKH0BeHne ahckob. 

6. J^aHHue o cnnpaAbHon cTpymype xpomocom b MHT03ax MepncTeM KopeniKOB 
cTOAb npoTHBopennBbi, a A0Ka3aTeAbcTBa, npnBOAHMbie no'aTOMy sonpocy, CTOAb MaAO- 
ySeAHTeAbHbi, mo hct HHKaKHx ocHOBaHnn b HacTonmee BpeMH jijm npH3HaHHH enn- 
paAbHoro pacnoAO)KeHHH xpoMaTHA b xpoMocoMax (noAnepKnaaio — penb 
HACT TOAbKO 0 XpOMOCOMax). 

7. Bo3HHKHOBeHne nonepenHon HcnepneHHOCTH xpomocom h b MHT03e n b Meii03Hce 
HBAHeTCH eAHHCTBeHHbIM (J)aKTOM, Ha OCHOBaHHH KOTOpOTO pa3AHHHbie aBTOpbl yTBep- 
>KAaioT HaAHnne MaAbix cnnpaAen b Meno3nce n MHT03e. ^ah mhto33 Ha OCHOBaHHH 
H3yneHHH CTpyKTypbi xpomocom b aHa(J>a3ax mhoio 6mao noxasaHO, mo «ahckh», 

, HcneinpHioinne xpomocomu b nonepenHOM HanpaBAeHHH, B03HHKaioT b pe3yAbTaTe 
cahhhhh napHbix xpoMOMepoB, a a -an Meno3Hca k aHaAornnHOMy BbiBOAy mo>kho 
npHTTH, nccAeAyn AOKyMemaAbHue A0Ka3aTeAbCTBa peaAbHOCTH cymecTBOsaHHH MaAbix 
cnHpaAeii. 


3aKJHOHeHne 

riOABOAH HTOTH HCCAeAOBaHHH MHT03a, MO)KHO CAeAaTb CAeAyiOIAHe BbIBOAbi: 

1. B HacTOHinee BpeMH Mop^oAornnecKan xapaKTepncTHKa xpomocom 6a3H- 
pyeTCH, TAaBHUM o6pa30M, Ha nepBHHHMX H BTOpHAHbIX paCHAeHeHHHX XpOMOCOMHbIX 
nAen. HccAeAOBaHHH no Mop^OAornn xpomocom oSmhho He 3aTparnBaiOT BonpocoB, 
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CBH33HHLIX C BHyTpeHHHM CTpOeHHeM OCeBbIX HaCTeH XpOMOCOM, XOTfl MeTOAHKa HCCJie^O- 
BaHHH M0p(j)0J10rHH XpOMOCOM, npeAnOJKeHHaH r. A. JleBHTCKHM, H OCHOBaHa Ha flH(J)(J)e- 
peHUHajibHOM OKpaniHBaHHH «nexnoB» xpomocom h oceBhix ynacTKOB hx. 

2. BHyTpH xpomocom HMeiOTCH ocoSbie «cKejieTHhie» hhth, jranniomHecH ochoboh 

xpOMOCOM, B03HHKai0II];HX B npO(})a3aX, H COCTaBJIHIOIHHe OCTOBbI nOKOHmHXCH HAep. 

XpoMOMepu npo(J)aTHHecKHX xpomocom y>Ke b npeAMAymHX paSoTax aBTopa paccMaTpH- 
BaJiHCb nan Te ijeHTphi, c KOTopbix b npo(J)a3ax HanHHaeTcn oSpacTaHne «CKeneTHbix» 
HHTeH XpOMOCOM xpOMaTHHOM. 

3. XpoMOMepu, paccMaTpHBaeMbie Kan nepBHHHbie ijeHTphi OTJio)KeHHH xpoMa- 
THHa b onpeAeJieHHbix ynacTKax HHTeH, yKa3biBaiOT Ha to, hto b xpoMaTHHe oceBbix 
nacTen xpomocom MoryT cymecTBOBaTb HeKOTopue otjihhhh. «riepBHHHbie» OTnoweHHfl 
xpoMaTHHa Ha hhthx — XpoMOMepu — npnypoqeHbi i< onpeAeneHHbiM ynacwaM HHTeH, 
a «BTopHHHbie» OTJio)KeHHH xpoMaTHHa He npnyponeHbi k onpeAejieHHhiM ynacwaM 
HHTeH. 

4. B MenoTHHecKHX xpoMocoMax pa3nnnHe Me>KAy «nepBHHHo» h «btophhho» 
0TJ10>Ke HHUM xpOMaTHHOM CKa3bIBaeTCfl, HanpHMep, B pa3JIHHH0H paCTBOpHMOCTH ero 
noA AencTBneM napoB aMMnana. FlepBHHHbie OTno>KeHHfl xpoMaTHHa, noBHAHMOMy, 
6ojiee rycTbr, xpoMaTHH b Sonbmen CTeneHH wenaTHHHpoBaH, neM btophhho OTnojKeHHbin 
XpOMaTHH. 

OShHCHHTb 3TH pa3JIHHHH MO>KHO, OCHOBbIBaflCb Ha TOM, HTO 60 Jiee >KeJiaTHHHpOBaH- 
HblH IiepBHHHO OTJIO>KeHHbIH XpOMOTHH paCI10JI0>KeH B HenOCpeACTBeHHOH 6JIH30CTH 
K CKeJieTHbIM HHTHM XpOMOCOM, T. e. K TeM HMeHHO SJieMeHTaM, KOTOphie «aKTHBHO» 
KOHAeHCHpyiOT XpOMBTHH. 

5. BhIHBJieHHe MOp^OnOrHHeCKHX pa3JIHHHH Me>KAy liepBHHHMMH H BTOpHHHhlMH 
OTJIO>KeHHHMH XpOMBTHHa HBJIHeTCH OCHOBOH, CnOC06CTByiOIHeH 06 Hapy>KeHHK) BHyTpeH- 
hhx CTpyKTyp oceBhix ynacTKOB xpomocom. 

6. IlpHMeHeHHe Tex MeTOAOB, KOTopbie npn nccneAOBaHHH Meno3nca OKa3biBaiOTCH 
CTOAb 3(J)(J)eKTHBHMMH AJIH 06 Hapy>KeHHfl BHyTpeHHHX (cnnpaJIbHblx) CTpyKTyp Meno- 
THqecKHx xpomocom, t. e. npHMeHeHHe npeA<J>HKcaijHOHHOH o6pa6oTKH MaTepnana 
pasiiHHHbiMH areHTaMH, pacTBopniomHMH xpoMaTHH, He AaeT BnojiHe yAOBJieTBopHTeJib- 
hux pe3yjibTaT0B npn o6pa6oTKe nepeA (jjHKcaHnen ijenhix KopeuiKOB h He oSecnenHBaeT 
nojiyqeHHH BHyTpeHHHX CTpyKTyp b MHTOTnnecKHX xpoMocoMax. 

7. THCTO-XHMHqeCKHMH npHeMBMH, T. e. nOA^OpOM COOTBeTCTByiOHIHX (jjHKCaUHOH- 
Hbtx cMecen h MeTOAOB OKpauiHBaHHH, 0Ka3braaeTCH, Henb3H enje oSHapynarrb BHyTpeH- 
HHe CTpyKTypu b oceBhix nacrax MHTOTnnecKHX xpomocom. CTpyKTypbi 3 th, oSycnoBneH- 
Hbie pa3JIHHHHMH Me>KAy nepBHHHhlMH H BTOpHHHblMH OTJI0)KeHHHMH XpOMBTHHa, MOryT 
6biTb o6HapjoKeHbi b Tex cnynanx, KorAa ycnoBna npoH3pacTaHHH noAonbiTHbix pacreHnn 
<Cn0C06CTByi0T npOHBJieHHK) 3THX pa3JIHHHH. 

8. noBbmieHHe CTeneHH JKenaTHHH3aijHH xpoMaTHHa, KOTopoe MoweT SbiTb Bbi3BaH0, 
HanpHMep, A^)Ke He3HanHTenbHbiM yAyuibeM, pa3yMeeTcn, onaweTcn (jjaKTopoM, koto- 
puH, «cryiu;aH» xpoMaTHH, yMeHbiHHT pa3nnqne Me>KAy nepBHHHbiMH h btophhhwmh 
OTJIOJKeHHHMH XpOMATHHa. OniJT, nOCTaBJieHHblH AJIH BbIHCHeHHH BAHHHHH CnOCOgOB 
npopainHBaHHH noAonbiTHoro MaTepnana Ha CTpyKTypy MHTOTnnecKHx xpomocom, nona- 
3aji, hto npopaiHHBaHne MaTepnana oSbinHbiM nyTeM, t. e. b boao, Ha (})HAbTpoBajibHOH 
6yMare hjih b ropuiKax c 3eMJien, a^gt MaTepnan, b kotopom He yraeTcn o0Hapy)KHTb 
BHyTpeHHHX CTpyKTyp XpOMOCOM. C APyrOH CTOpOHbl, BHyTpeHHHe CTpyKTypbi XpOMO- 
COM — xpOMOMepbl — B MHTOTHHeCKHX XpOMOCOMaX, T. e. CTpyKTypbi, 06 yCA 0 BAeHHbie 
pa3AHHHHMH Me>KAy nepBHHHO H BTOpHHHO OTAOJKeHHbIM XpOMBTHHOM, KaK npaBHAO, 
yAaeTcn o6Hap)OKHTb b MaTepnane, KOTopbin npopainHBancn b onnjiKax, CMoneHHbix 
boaok) hjih b 3KCHKaTopax npn t° b 10 — 12° C. npopaiHHBaHne MaTepnana b 3KCHKaTopax 
(h a a boaok), a He b boao) noKa3ano, hto onnjiKH cbmh no ce6e, BepHee Te BeinecTBa, 
KOTopbie MoryT hmh BbiAejiHTbcn, He onpeAenniOT nponBJieHnn otjihhhh Me>KAy nepBnn- 
HLIMH H BTOpHHHblMH OTJIOJKeHHHMH XpOMBTHHa. HcKJIIOqeHHe yAyiHbfl, A^>Ke H He3Ha- 
HHTejibHoro, xopoman aapaunn, KaK (JiaKTop, npeAOTBpainaiomHH B03M0>KHyK) wenaTH- 
Hii3auHio xpoMaTHHa, cnocoOcTByeT nponBJieHHio, KOHenHO, npn cooTBeTCTByioinen thcto- 
XHMnqecKOH o6pa6oTKe MaTepnana, Mop^onornnecKHX OTnnnHH Me)KAy nepBHHHO h bto- 
pHHHO OTnO>KeiIHbIM xpOMaTHHOM. 
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9. 06Hapy>KeHHe BHyrpeHHHx CTpyKTyp xpomocom b ashhom cAyqae no3BOAHeT 
H3yAHTb xapaKTepHbie ocoSchhocth onpeAeAeHHbix JiOKycoB hx b oTHOineHHH kohach- 
capiiH xpoMaTHHa. BcKpbiTan t3khm nyTeM BHyTpeHHHH CTpyKTypa oceBbix qacTew 
MHTOTHAeCKHX XpOMOCOM MOJKeT SbITb HCn0Ab30BaHa C03AaHHfl SOJiee TOAHbIX M0p(J)0- 
AOTHAeCKHX XapaKTepHCTHK XpOMOCOM, ACM 3T0 0Ka3bIBaJI0Cb B03M0>KHbIM AO HaCTOH- 
mero BpeMeHH. 

10. H3yqeHHe xpoMOMepoB cnyTHHAHoii xpomocomh Allium cepa noKa3ajio, mo 
ohh HHAHBHAyaAbHbi. ripocMOTp 3HaAHTeAbHoro MaTepnajia no3BOAneT AOcraTOAHO 
TOAHO yCTaHOBHTb nOpHAOK pacnOAO>KeHHH XpOMOMepOB B CnyTHHAHOH XpOMOCOMe 
(pHc. 59—64 TaSji. VI). B maaom naeqe cnyTmmHOM xpomocomm o6Hapy>KeHO nmb 
xpoMOMepoB, a b cnyTHHKe, KOTophin npHKpenAneTcn k ahct anb h 0My KOHijy Majioro 
n^eqa, o6Hapy>KeHO Asa xpoMOMepa. B SojibiueM nAeqe stoh xpoMocoMbi o6Hapy>KeHO 
niecTHaAuaTb xpoMOMepoB. 

HecoMHeHHO BOoSme, mo see HaSjiiOAaeMbie b MHT03e xpoMOMepu hbahiotch 
caojkhmmh (compound chromomeres), cooTBeTCTByiomHMH pHAy pacnojiojKeHHMx 3Jie- 
MemapHbix xpoMOMepoB ultimate chromomeres. FIoaTOMy noAyAeHHan Mop(j)OAorHAe- 
CKan xapaKTepucTHKa xpoMocoMbi TOAbKO b HeKOTopbix OTHomeHunx MO>KeT SbiTb 
cpaBHeHa c tcmh KapTaMH xpomocom, KOTopbie cocraBAHiOTCH Tenepb no MeTOAy nanmep 
juih Drosophila. 

CAeAyeT noAaraTb, mo Aa>Ke caMbie MeAKHe H3 xpoMOMepoB cnyroHAHOH xpoMO- 
COMbl B -^lHT03e MOryT, nOBHAHMOMy, SbITb CpaBHeHbl TOAbKO C CaMbIMH CAOJKHbIMH H3 
AHCKOB B XpOMOCOMax CAIOHHbIX )KeAe3 DfOSOphila. XpOMOMepbl MHTOTHAeCKHX xpo- 
MOCOM, HeCOMHeHHO, aHaAOrHAHbl TeM CAO>KHbIM XpOMOMepaM, KOTopbie B MeH03HCe 

y Phrynotettix HCCAeAOBaHH BeHpnq [ 94 ]. noAyneHHbie AaHHbie CAeAyeT paccMaTpHsam 
KaK pa3BHTne AaHHbix BeHpnn 06 HHAHBHAyaAbHOCTH xpoMOMepoB h npHAOJKemm hx 
K MHTOTnqeCKHM XpOMOCOMaM paCTeHHH. 

11. 06mee ysAeneHne cnnpaAbHMMH cTpyiaypaMH xpomocom 3acTaBAneT aBTO- 
poB, HaSAiOAaBiiiHx cnnpaAH b MeiioTHAecKHX xpoMocoMax, a TaiOKe h b TeA0<j)a3ax 
MHT03a, ncKaTb cnnpaAbHbie CTpyKTypbi n b mhtotha 6 ckhx xpoMocoMax. 

B aHa<J)a3ax MHT03a asTopaMH onncbiBaiOTCH to OAHa cnnpaAbHan HHTb (JtapAHHr- 
toh), to HKoSbi ABe (reiiTAep), to onpeAeAeHHO ABe (KysaAa n KyBaAa h CanaMypa, 
E. Cane n K. Cane h ap), to neTbipe (He6eAb, TyAcnnA h ero coTpyAHHKH). CAeAyeT 
noAnepKHyTb to odcTomeAbCTBO, mo HHKeM H3 Bbime Ha3BaHHbix h pmta Apyrnx ynoMH- 
HyTbix b TeKCTe asTopos He noKa3aHbi cnHpaAH BnoAHe oSTjeKTHSHO h oahoh onpe- 
AeAeHHOM xpoMocoMbi HaSopa. MMeiOTca TOAbKO yteaHHA Ha nonepeAHyio HCAepAen- 
HOCTb b MeTa(J)a3ax h aHa$a3ax, h nonepeAHan HCAepAeHHOCTb paccMaTpHBaeTcn KaK 
cAeACTBne cnupaAbHOH cTpyKTypbi xpomocom. 

12. Bo3HHKHOBeHne nonepenHOH HCAepAeHHOCTH xpomocom, B 03HHKH0BeHHe Ma- 
AeHbKHx ahckob, pacnoAO>KeHHbix nonepeK xpomocom, mhoio nccAeAOBaHO y Allium 
cepa HJin CnyTHHAHOH XpOMOCOMbl. 

3Han pacnoAOKemie xpoMOMepoB b stoh XpOMOCOMe, mo>kho c yBepeHHOCTbio 
yTBep>KAaTb, ato ahckh B03HHKai0T b pe3yAbTaTe cahhhhh napn&ix xpoMOMepoB (cm., 
HanpHMep, pnc. 59—64 Ta6n. VI h cxeMy Ha pnc. 68 — 71 TaSn. VI). 

B aHa(J)aTHHecKHX xpoMocoMax b MHT03e HMeeTCH no Ase hhth, a b MeTa(j)aTHAecKHX 
xpoMocoMax — no AeTbipe hhth, mo ocoSchho hcho bhaho npH paccMaTpnBaHHH MeTa- 
(JjaTHnecKHx xpomocom, KOHenHO, TOAbKO b Tex cnyAanx, KorAa «Aexon», a TaK)Ke h «bto- 
pHAHwei) caoh xpoMaTHHa ocTaiOTcn He OKpameHHbiMH (pnc. 67, 60, 66 TaSA. VI). 

13. FIpH3HaHHe cnnpaAbHOH CTpyKTypbi xpomocom b MHT03e coBepmeHHO He 
oSocHOBaHo: ahckh, B03HHKaiou];He b pe3yAbraTe cahhhhh napHbix xpoMOMepoB b aHa- 
(JjaTHnecKHx xpoMocoMax xoth h HcnempmoT xpoMOcoMy b nonepenHOM HanpaBAeHHH 
TeMHOOKpaniHBaiomHMHCH HacenKaMH, ho HacenKH 3 th He hbahiotch oSopoTaMH ennpa- 
Aen. CoBepmeHHO HenoHHTHbiMH ocTaiOTcn yTBep>KAe hhh HeKOTopbix asTOpos o tom, 
ATO XpOMOMepbl SyATO 6bl B AeHCTBHTeAbHOCTH HBAHIOTCH OnTHAeCKHMH CeAeHHHMH 
cnnpaAen. MHKpo$oTorpa(J)HH, npHBOAHMbie pa3AHAHbiMH asTopaMH b KaqecTBe AOKa- 
3aTeAbCTB peaAbHOCTH cymecTBOBaHHH MaAbix cnHpaAeii, 6biAH noABeprHyrbi kphth- 
AeCKOMy aHaAH3y. JIaH 3T0r0 MeTOAOM KOHTpaTHnHpOBaHHH 6bIAH H3r0T0BAeHbI (J)OTO- 
rpa(J)HAecKHe KonnH c MHKpo(j)OTorpa(j)HH, onySAHKOBaHHbix b paSoTax CanaMypa [ 73 ]> 
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KyBa^a UlHHKe [ 78 - 79 ] E. CaKC h K. Cane [ 75 ], KaTO [ 33 ], Oypa [ 72 ]. npH 

nepecbeMKe chhmkh yAyAinanHCb, t. e. cooTHomeHne KOHTpacTOB chhmkob ycnnnBa- 
Jiocb a,o TpeSyeMOH cTeneHH, ato b pHAe cnyqaeB no3Bonnno oSHapywHTb Ha MHKpo- 
(J)OTorpa(J)nHX HOBbie, He HaSAiOAaBiiiHecH aBTOpaMH CTpyKTypbi. 

Bee 6e3 HCKAioAeHHH MHKpo(j)OTorpa(j)HH, KOTopbie 6buin H3yqeHbi mhoio, cbhas- 
TeJIbCTByiOT O TOM, ATO eAHHCTBCHHblM (jjaKTOM, Ha KOTOpOM OCHOBaHO A0Ka33TeAbCTB0 
peaJibHOCTH cymecTBOBaHHH Majibix cnnpaAen b MHT03e h Meno3nce, hbahctch to, ato 
b xpOMOHeMax y^aeTCH oSHapywnTb nonepeAHyio HcqepqeHHOCTb. MajieHbKne ahckh, 
pacnojiojKeHHbie nonepeK xpoMOHeM, KOTopbie AencTBHTejibHO bhahm Ha Bcex MHKpo- 
(J)OTorpa(J)HHx, He MoryT, OAHaKO, CAywHTb A0Ka3aTejibCTB0M h3ahahh double coiled 
spiral, t. e. ABawau H3orHyTbix hhtch. YKa3aHHbie ahckh BOBce He hbahiotch onTHAe- 
ckhmh ceqeHHHMH Majiux cnnpaAen, nan sto yTBepwaaeTCH BceMH aBTOpaMH, a npeA- 
CTaBJIHIOT C060K) CTpyKTypbi, B03HHKai0mHe npH CAHHHHH napHbIX XpOMOMepOB. Mhhmh 

CA0B3MH, HCCAeAOBaHHe MHKpO(J)OTOrpa(J)HH -A0KyMeHT3JIbHbIX AaHHbIX, KOTopbie 

AOA>KHbi cAy>KHTb A0Ka33TejibCTB3MH peaJibHOCTH cymecTBOBaHHH MaAbix cnnpaAen 
b Meii03Hce, npHBOAHT k TOMy >xe BbiBOAy, ato h HenocpeACTBeHHoe H3yqeHHe cTpyKTyp 
mhtothacckhx xpomocom b KopeniKax Allium cepa. B o6ohx cAynanx oSHapywemd 
He Majibie cnnpaAH, a ahckh, B03HHKaiomHe b pe3yAbTaTe cahhhhh napHbix XpOMOMepOB. 

14. EcAH CnHpaAH33LIHH HHTeii B XpOMOCOMaX MHT033, B H0pM3AbHbIX XpOMOCO- 
Max, HeT, t. e. ecAH «coiling» oTcyTCTByeT, to «twisting», t. e. nepeBHBaHHe xpoMaraA 
b MHT03e AOHCTBHTeAbHO HMeeT MecTO. npH 3 tom y cnyTHHAHon xpomocomu Allium 
cepa odHapyweHO, ato b aHa- h MeTa<|)a3ax MecTO nepeKpyAHBaHHH xpoMaTHA nocTOHHHO. 
Oho npoHexoAHT b SoAbiueM nAeqe Me>KAy BocbMbiM h aochtbim xpoMOMepaMH (cAHTan 
ot npoKCHMaAbHoro KOHija doAbinoro nAeqa). KpoMe Toro, Ha aHa(|)a3ax b KopeniKax 
Fritillaria Raddeana noKa3aHO, ato nepeBHBaHHe AOAepHnx iioaobhhok MeTa(})aTHAe- 

CKHX XpOMOCOM, SyAyAH nOCTOHHHbIM AAH OnpeACAeHHblX XpOMOCOM, He AHKBHAHpyeTCH 
H B MOMeHT paCX0)KA6HHH AOAepHHX nOAOBHHOK XpOMOCOM K nOAK)C3M. YTBCpWAeHHH 
MHornx aBTopoB 0 tom, ato AonepHne hoaobhhkh MeTaijiaTHAecKiix xpomocom nepeA 
pacxoKASHneM hx k noAiocaM dyATO npeAsapnTeAbHO pacKpyAHBaiOTCH, AewaT 
napaAAeAbHo Apyr Apyry, h toabko 3aTeM ywe otxoaht k noAiocaM, 0Ka3biBaeTCH coBep- 
rneHHO HeBepHbiM. nepeBHBaHHe AOAepHHX hoaobhhok MeTaijiaTHAecKHX xpomocom 
AHKBHA npyeTCH b TeAeHHe aHa(J)a3bi TOAbKO dAaroAapn TOMy, ato b aHa(j)a3e ohh paexo- 
AHTCH, HeCMOTpH Ha B33HMH0e 06 BHBaHHe. 

15. EcAH B 3H3(J)aTHAeCKHX XpOMOCOMaX MHT033 HeT CnnpaAbHO 3aKpyAeHHbIX 
XpOMaTHA, TO B TeAO(J)aTHAeCKHX HApaX ennpaAH HeCOMHeHHO HMdOTCH. riOBHAHMOMy, 
HaAHAne cnnpaAbHO 3aKpyAeHHbix xpoMaTHA b Meno3Hce h b TeAoiJmTHAecKHX HApax 
MHT033, a TaKwe nonepeAHan HCAepAeHHOCTb aHa- h MeTa<J)aTHAecKHX xpomocom b MHT03e, 
h HanpaBAHAH HCCAeAOBaTeAeH no AowHOMy nyTH. KpaiiHe co6Aa3HHTeAbHbiM, kohcaho, 
HBAHAOCb HCTOAKOBaHHe nonepeAHOH HCAepAeHHOCTH XpOMOCOM B MeTa- H aHa<j)a3aX 
MHT033, KaK CAeACTBHe CnnpaAbHOH CTpyKTypbi HX, ATO, OAHaKO, He COOTBeTCTByeT 
AeHCTBHTeAbH0CTH. CnnpaAH TeA0(J)3THAeCKHX HASP B npOTHBOnOAO>KHOCTb TOMy, ATO 
yTBep>KAaK)T Bee aBTOpbi, padoTaBimie no H3yAeHHio cnnpaAbHbix CTpyKTyp mhtoth- 
AeCKHX XpOMOCOM, BOBCe He npOHBAHIOTCH B TCA0(j)a3aX npn paCTBOpeHHH OCHOBHOH Maccbl 
3H3(J)aTHAeCKHX XpOMOCOM, a B03HHK3IOT de nOVO B pe3yAbTaTe CHAbHOrO COKpa- 
meHHH xpomocom b TeA0(j)a3ax. riosTOMy HaAHAne ennpanen b TeAO- h HHTepijiaTHAecKHX 
HApaX HHKOHM O0pa3OM He MO>KeT CAyjKHTb A0Ka33TeAbCTB0M H3AHAHH CnnpaAbHO 
3aKpyAeHHbix hhtch b mhtotha6ckhx xpoMocoMax Boodme. 

16. riOBHAHMOMy, 6e3 3aKpyAHB3HHH B CnnpaAH XpOMOHeMU MOrVT COKpamaTbCH 
H B MHT03e H B MCH03HCe TOAbKO AO H3BCCTH0H CTeneHH. COKpailieHHe xpoMOHeM B MH" 
T03e — ot npo(})a3bi ao MeTa<J)a3bi — oShaho nponcxoAHT 6e3 cnnpaAH3aunH, hhth 
npocTo yKopaAHBaioTCH, cwhm3iotch. Ho AaAbHenmee coKpameHne xpomocom ywe cbh- 
3aH0 co cnnpaAH3aiiHeH hhtch. B TeA0(j)a3ax mhto33 xpomocomm, yKopaAHBancb, coKpa- 
maiOTCH 3a cact cnnpaAH3aiiHH xpoMOHeM. Flo ashhum EeAAHHr to we HMeeT MecTO n 
b Meno3Hce. B TeAeHHe paHHnx npo<j)a3 coKpameHne xpoMOHeM nponcxoAHT 6e3 ennpa- 
AH3auHH HHTeii, a b AaAbHenineM stot MexaHH3M yK0paAHB3HHH HHTeii 0 Ka 3 biBaeTCH 
HeAOGTaTOAHbIM AAH TOTO, ATOSbl oSecneAHTb SOAee 3H3AHTeAbH0e COKpailieHHe XPOMOCOM 
n, TaK we KaK h b TeA0(J)a3ax mhto33, oho ocymecTBnneTCH aa cact cnnpaAH3aiiHH hhtch. 
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A critical revision of mitosis in connection with the theory of the spiral 

chromosome structure 

Summary 

1. In the papers published in 1926—1930 by Kaufmann, Sakamura, Kuwada, 
Taylor and other authors the question as to the spiral structure of the chromosoipes 
at meiosis was reconsidered. These investigations fully confirmed Baranetzky’s data 
of 1880. The study of the spiral structure of the chromosomes at mitosis led to the 
discovery of a number of phenomena formerly unknown, as e. g. the changes in the 
directions in which the chromatids coil and the connection of this phenomenon with 
crossing-over, the presence of four threads in univalent meiotic chromosomes. 

2. Within the same period Sharp, Telezynski carried out a most detailed investi¬ 
gation of the chromatid cycle in mitosis. 

While making a sharp distinction between the terms and notions of «coiling» 
and «spiralisation», i. e. rolling up into a ring resp. forming a spiral and «twisting» i. e. 
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winding round (in the cited papers these terms are sometimes used not quite correctly) 
it is necessary to emphasize the fact that none of the mentioned authors detected any 
spirals in the chromosomes at mitosis. 

3. With the investigation of the chromatids themselves the study of the spiral 
structure of.mitotic and meiotic chromosomes entered into a new stage. As early as 
1926 Fujii on having discovered in meiotic chromatids the presence of transversal 
striation, came to the conclusion that the observed «discs» were optical sections of 
spiralized threads, — a double coiled spiral. Thus according to Fujii the spirally coi- 
Idd chromatids of meiotic chromosomes instead of being simple coiled threads are 
formed by leptote'ne threads having coiled into very fine spirals. 

4. At the present time Fujii’s view of the structure of chromonemata has become 
generally accepted. Some authors, Shinke (1930—1934) for instance, fully confirm 
his statements while other writers, as Kuwada, Kuwada and Nakamura are attempting; 
to supplement them and to explain the whole chromatid cycle in mitosis and meiosis. 
on the basis of «minor» spirals. 

The works of Sax H. and Sax K. (1936) contain data bearing on the spiral struc¬ 
ture of the chromosomes in mitosis and meiosis and taking as a starting point the 
conception of the «minor» spiral the attempt is made to find out the cause leading at 
the early phases of meiosis to conjugation of chromosomes. In a number of investiga¬ 
tions Darlington also brings evidence in support of the actual existence of «minor»- 
spirals in mitosis and meiosis and expresses various theoretical surmises on the mecha¬ 
nics of mitosis. 

5. In literature the above questions are usually considered in connection with 
each other as belonging to the problem of the «internal chromosome structure*. On the 
other hand it were mainly soviet scientists, i. e. S. G. Navashin’s school, who deve¬ 
loped the theory of chromosome morphology which gave rise to a whole branch of 
karyology, viz. karyosystematics. The criterion of the segmentation of the chromosome 
body into two arms is the position of kinetic constriction (primary constriction). The 
secondary constriction of each of the arms is due to the fact that the arms themselves, 
may represent chromatin bodies which are not homogeneous throughout their whole 
length; in certain points there may be situated achromatic (or akinetic) constrictions, 
(see G. A. Lewitski, 1931). For the purpose of examining the morphology of the chro¬ 
mosomes G. A. Lewitski has worked out a special method allowing of a different stai¬ 
ning of the axial and peripheral areas of the chromosomes — their «envelopes». 

6. According to the author’s previous investigations the chromonemata of mitotic 
and meiotic chromosomes contain thinner proteinaceous threads representing mor¬ 
phologically continuous elements. These data agree with N. K. Koltsov’s theoretical 
idea of chromosome structure and P. I. Zhivago’s direct observations made in 1926. 

Already in his previous papers the author expressed the opinion that chromo- 
meres were centres where in the prophases the proteinaceous threads begin to overgrow 
with chromatin, elemeqjs reflecting the capacity of individual loci in the threads to 
condensate chromatin with greater intensity. 

7. The chromomeres considered as primary centres of chromatin deposition in. 

definite points of the threads denote that in the axial parts of the chromosomes there 
may be present certain differences of a physical order. The «primary» chromatin depo¬ 
sits, i. e., the chromomeres are confined to definite points on the threads and the subse¬ 
quently deposited chromatin, itp ^secondary* deposits, constitute the main body 
of chromatin. j 

8. In meiotic chromosomes j the difference between «primary» and ^secondarily^ 
deposited chromatin manifests itself in the different degree of solubility shown by the 
chromatin constituting the chromatids and the main mass of the chromosomes whea 
these previous to fixation are treated with ammonia vapour. The chromonenata, i. e. 
the primary chromatin deposits appear to be denser, their chromatin being more gela¬ 
tinized than the main mass of chromatin. 

9. The knowledge of the morphological differences between primary and secon¬ 
dary chromatin deposits forms the basis for the discovery of the internal structure 
•f the axial regions of the chromosomes. 
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10. The methods which prove in the study of meiosis so effective in the discovery 
of the internal (spiral) chromosome structures, i. e. pretreatment of the material with 
different chromatin dissolving substances, fail to yield fully satisfactory results when 
applied to root tips. 

Histo-chemical methods alone, i. e. appropriate fixation and staining will not 
reveal the internal structure of the axial regions of chromosomes. These structures due 
to differences in the chromatin itself, differences of a physical order, which undoub¬ 
tedly may be caused to a certain degree by the conditions under which the experimen¬ 
tal plants are grown, are most obvious in the cases when the material is grown under 
conditions unfavourable to asphixia and consequently to increased gelatinization of 
the cell colloids. ' 

«Condensation» of chromatin which may take place under conditions favourable 
to gelatinization of chromatin is likely to reduce the difference between «primary» 
and «secondarily» deposited chromatin and thus mask the internal structure of the 
axial regions of the chromosomes. 

The bulbs were grown in sawdust slightly moistened with water at the tempera¬ 
ture of 10—12° C. The root tips were fixed with Champy’s solutions, the slides corro¬ 
ded for 24 hours with 1 p. c. dilution of K 2 Cr 2 0 7 and stained with gentian violet. 

11. The disclosure of the internal chromosome structure in the given case makes 
possible the study of the characteristic peculiarities of certain loci in the skeleton 
threads, with regard to chromatin condensation. The internal structure of the axial 
parts of mitotic chromosomes revealed in this manner may by used in characterizing 
the morphology of chromosomes more exactly than it was possible until now. 

12. The study of the chromomeres of the satellite chromosome in Allium cepa 
showed these chromomeres to be individual. The minor'arm of the satellite chromo¬ 
some in the specimen I had examined was found to contain five chromomeres, while 
the satellite possessed only two. In the major arm of this chromosome sixteen chromo¬ 
meres were found. It must be noted that the terminal chromomeres generally stain 
differently from the rest being apparently heterochromatinous. 

There is no doubt that all the chromomeres observed in mitosis, even the very 
smallest of them, are compound and of course not comparable with the «thin» discs 
observed in the chromosomes of the salivary glands of Drosophila. 

The chromomeres of the mitotic chromosomes most probably correspond either 
to the most complex chromosome discs of the salivary glands or to a number of indi¬ 
vidual ultimate discs. 

The obtained data are to be considered as a further development of Wenrich’s 
(1916) data on the individual nature of the chromomeres of the meiotic chromosomes 
of Phrynotettix. In this case, however, there was investigated a vegetative object and 
secondly discovered the individual nature of the chromomeres of mitotic metaphase 
and anaphase chromosomes. 

13. In the anaphase chromosomes there are two and in the metaphase chromoso¬ 
mes four chromonemata. A very careful study of the structure of the satellite chro¬ 
mosome of Allium cepa which allowed of mapping the distribution of the chromonemata 
found to be present and to establish their individuality has supplied me with every 
reason for making the statement that neither in the metaphase nor in the anaphase 
chromosomes there are any spirally coiled chromatids and that all the respective data 
are founded on superficial instead of a careful study of chromosome structure in mito¬ 
sis. It has to be noted for instance that nobody among the authors gives a description 
or illustration of the spiral structure of any definite mitotic chromosome in the root-tips. 

All the conclusions drawn concerning the spiral structure of mitotic chromosomes 
are founded solely on the fact that a number of authors succeeded in observing transverse 
striation (small discs) in metaphase as well as in anaphase chromosomes. These discs 
are generally considered by the authors as the coils of «niinor» spirals, i. e. those very 
spirals into which the chromonemata of mitotic chromosomes are supposed to be 
coiled. 

Being acquainted with the exact position of the chromomeres in the satellite 
chromosome of Allium cepa we are enabled clearly to show that the above described 
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actually existing discs instead of being the coils or optical sections of the «minor» 
spirals are results of the fusion of paired chromomeres. 

14. A number of microphotos published by several authors in order to illustrate 
the actual occurrence of «minor» spirals in mitosis and meiosis were subjected to cri¬ 
tical examination. For this purpose copies of the illustrations were made by the method 
of contrast rerproduction. This method made it possible to perceive in the microphotos 
of other authors the same which I had observed in my preparations. The discs interpre¬ 
ted by the authors as coils of «minor» spirals also turned out to be chromomeres fused 
together or sometimes lying apart. 

15. If in normal mitotic chromosomes there occurs no spiralization of the threads, 
i. e. coiling, there actually takes place twisting of chromatids. In the satellite chro¬ 
mosome of the investigated specimen of Allium cepa I could moreover ascertain that 
in the metaphases and anaphases the point where the chromatids twist remained con¬ 
stant. Twisting of the chromatids in the satellite chromosome, its major arm, takes 
place between the eighth and ninth chromomere from the proximal end. The constant 
twisting of chromatids, in my opinion, bears evidence of their bilateral structure. 
In relation to each other they can be arranged only in a definite manner and any change 
in symmetry (their bilaterality) that may occur at one ar the.other point causes the 
chromatids to interwine so that on their whole extent their corresponding sides are 
facing each other. 

16. The twisting of the daughter halves of the chromosomes is by no means un¬ 
done previous to their anaphasic separation. For Fritillaria Raddeana I give a number 
of instances showing that before anaphase the daughter halves of chromosomes instead 
of lying parallel to each other are twisted in definite places characteristic of one or the 
other chromosome. During anaphasic separation the daughter halves of the chromoso¬ 
mes gradually glide off and no untwisting takes place. 

17. If in the anaphase chromosomes at mitosis there are no spiralized chromatids, 
in the telophase nuclei on the contrary spirals undoubtedly are present. The presence 
of spirally coiled chromonemes in meiosis and in the telophatic nuclei at mitosis, as 
well as of transverse striation in anaphase and metapllase chromosomes at mitosis, 
seems to have diverted investigation into a wrong direction. 

It was of course very tempting to explain the transverse striation in metaphase 
and anaphase chromosomes at mitosis as a consequence of their spiral structure, but 
this explanation does not agree with the facts. 

18. The spirals of telophase nuclei, contrary to the contention of many authors 
who investigated the spiral structure of mitotic chromosomes, instead of becoming 
apparent in the telophases at the dissolution of the main body of anaphase chromosomes 
arise de novo as the result of strong contraction of the chromosomes in the telophases. 

19. It must be supposed that the chromonemata without coiling into spirals are 
able to contract in mitosis as well as meiosis only to a certain degree. Contraction of 
chromonemes in mitosis from prophase to metaphase usually takes place without spi¬ 
ralization — the threads simply becoming shorter, contrasting. However further con¬ 
traction in chromosomes, e. g. in the telophases, is connected with spiralization of 
the threads. In the telophases of mitosis contraction of the chromosomes is brought 
about through spiralization of the chromonemata. 

According to Belling’s data the same takes place in meiosis. In the early prophases 
contraction of the chromonemes proceeds without spiralization of the threads, but' 
at later periods this mechanism fails to secure further reduction of length in the chro¬ 
mosomes. Just as in the telophases of mitosis the chromosomes contract through spira¬ 
lization of the chromonemata. 
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Phc. 92. KoHTpaTHn c MHKpo<J)OTOrpa<l)HH Upcott, 1936, HJunocTpHpyiomHH CTpyKTypy xpo- 
mocom aejieHHH reHepaTHBHoro napa. Phc. 93—94. KoHTpaTHnbi c MHKpo<j)OTorpa<I)HH Kuwada, 
1932. Phc. 93. MenOTHHecKHe xpoMOcOMbi Tradescantia nocae o6pauOTKH hx napaMH aMMuarca h 
auero-KapMHHOM. CTpejiKon 7 OTMeneHbi nojiocbi flH^paKUHH, B03iiHKuiHe, nOBHAHMOMy, BCJieflCTBne 
cjihuikom CHJibHoro flHa(J)parM h pOBa hhh. Phc. 94. CTpejiKaMH 7 h 2 OTMeneH ynacrOK xpoMOcOMbi, 
B KOTOpO.Vl BHflHa flBOHCTBCHHOCTb xpOMaTHfl H CTpyKTypbl, IianOMHHaiOUtHC XpOMOMepbl. Phc. 95. 
KoHTpaTHn c MHKpcxJ)OTorpa(J)HH Kuwada, 1935. MenoTHHecKan xpoMOcoMa. CTpejiKon K aBTop 
OTJiHMaeT «cnHpajibHbie» CTpyKTypbi; c Moen tomkh 3P6hhh , sto CTpyKTypw, bo3hhkuihc b pe3yjibTaTe 
BaKyojiH3auHH. Phc. 96. Komparanbi c MHKpo<J)OTOrpa<j)HH Sakamura, 1927. Ha <J)oto 96 CTpejiKOii 
7 OTMeneHa nonepeMHan HCHepueHHOCTb crmpajibHO H3orHyTOH xpoMamubi, crpejiKOH 2 OTMeueHO Mecro, 
r^e npOHcxoaHT nepenpyunBaHHe 2 hhtch, cocraBJiHioiHHX cnnpajib. Ha <})Oto 97 CTpejiKOii 7 otmc- 
ueHbi CHMMerpHHHbie yTOjimeHHH Ha hhthx. TaKHM o6pa30M bo3hhkhobchhc MajieHbKnx ahckob, 
HCuepMHBaiomHx b nonepeuHOM HanpaBJiCHiiH Gojibiune cnnpajiH, flawe Ha ocHOBaHHH mhkpckJioto- 
rpa(J)HH flpyrnx aBTopoB, Mower 6biTb o6t>hchcho nan pe3yjibTaT cjihhhhh Tex xpOMOMep, KOTopbie 
HMeiOTCH Ha HHTHX. 

Fig. 92. Contratypic reproduction from Upcott’s microphoto. Internal structure of chro¬ 
mosome of the pollen tube of Tulipa at mitosis. Fig. 93—94. Contratypic reproductions from 
Kuwada’s microphoto (1932) of meiotic chromosomes of Tradescantia after pretreatment with 
ammonia vapour. Fig. 93. Arrow 7 marks the diffraction phenomena about the chromatids. Fig. 94. 
Arrows 7 and 2 marks the areas of chromoneme with their doubleness clearly observed and with 
chromomere like structure at each of these threads. Fig. 95. Contratypic reproduction from Ku¬ 
wada’s microphoto (1935) of a meiotic chromosome. This structure seems to be the result of 
chromatin vacuolisation. Fig. 96—97. Contratypic reproduction from Sakamura’s microphoto 
(1927). Meiotic chromosomes of Tradescantia . In fig. Ns 96 arrows 7 and 2 marks the new structure 
revealed in this photo by means of contratypy. Arrow 7 paints at the chromosome with numerous 
transverse discs and arrow 2 at the twisting of two chromonemes of major spiral within their coils. 
In fig. 97 arrow indicates the doubleness of major spiral with chromomeres at each of these 
threads. The minor discs at the major spiral may be regarded as the result of fusion of chromomeres 
but not as minor spirals. 
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Piic. 98—99. KoHTpairinbi c MHKpo<j)OTorpa(I)Hn Shinke, 1930. CTpejiKOio S OTMeneH aBTOpoM 
. . ,<<chromosome-bridge which presents clearly the spiral aspect». 3th cnnpajin, no MOeMy mhchhio, 
Mano neM OTJiHMaioTCB ot Tex ahckob, KOTopbie o6Hapy>KeHbi mhok) iia pile. 96 Ta6ji. X h OTMeMenu 
CTpejiKoii 7. 

Phc. 99. CniipajibHbie CTpyKTypbi xpomocom. 

Phc. 100—101. KoHTpamnbi c MHKpo<t)OTOrpa<I)HH Shinke, 1934. Ha <})Oto 100 CTpejiKoii S 
aBTOp OTMenaeT <<double-coiled structure*!, t. e. eAHHHMHyio Manyio cnupajib. Ha (Jjoto 101 (aeTajib 

Toro >Ke CHHMKa) MHOK) OTMCMeHa flBOHCTBCHHOCTb XpOMaTHAbI, HTO HCKJHOMaeT HCTOJIKOBaHHe 3THX 

CTpyKTyp, npeAJio>KeHHoe Shinke. Phc. 102. KompaTHn c MHKpo<I)OTOrpa(I)HH Sax H. and Sax K., 
1935: «The anaphase chromosomes seem to show a double spiral*). OflHaKO, KpoMe <<twisting», t. e. 
ooBHBaHHH AonepHHX no.iOBHHOK aHaiJjaTHMecKHM xpomocomom, HHMero noxo>Kero Ha Manbie cnupajin 
ooHapy)KHTb He yAaeTcn. 

Fig. 98—99. The contratypic reproduction from microphoto of Shinke N., 1930. 

Fig. 98. Meiosis in Tradescantia. By arrow S Shinke has indicated «. . .chromosome-bridge 
which presents clearly the spiral aspect*). 

These spiral may in reality be the same chrompmere structure, as revealed in fig. 96 and 97. 
Fig. 99. Spiral structure of meiotic chromosome in anaphase — major spirals. 

Fig. 100—101. Contratyped details from microphoto published by Shinke, 1934. Meiosis 
in Lilium. 

In fig. 100 the author indicates by arrow S <'double-coiled structure*), i. e. a single minor 
spiral. In fig. 101 (detail of the same photo) by arrow 7 Shinke has indicated the double nature of 
the some chromonemes, which contradicts Shinke’s interpretation. , 

Fig. 102. The contratyped reproduction f rom microphoto published by Sax H. and Sax K. 
in 1935. According to the authors <<. . .the anaphase chromosomes seem to show a double spiral*). 
But on this photo only twisted chromonemes are visible and no minor spiral can be detected. 
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Phc. 103—106. 


OpHrHHajibHbie MHKpo<J)OTorpa(J)HH. 

Mhto3 b KopeuiKax Allium cepa, MaTepnaji npopameH b onminax, (})HKCHpoBaii Champy, onpa- 
uieH renuHanoii-BHOjieT. 

Phc. 103—104. YBenHqeHHe 4000, a phc. 105—106 — 6000. 

Phc. 103. AHa<t)a3a c xpOMOMepaMH h flBOHCTBeHHOcTbio hutch. 

Phc. 104. TejiO(J)a3a. Bhahm cnnpajiH. 

Phc. 105. noKOnmeecn njipo c pbixuo pacnojioweHHbiMH xpoiviaTimaMH. 

Phc. 105o. CxeMaTHHecKHii pucyHOK pacnojioweHHH xpOMaTHfl, yqacTKH KOTOpbix Ha pnc. 105 
OTMeqeHbi crpejiKaMH /, 2 h 3. 

Phc. 106. noKonmeecH Hflpo co cnnpajibHbiM pacnojioweHHeM xpoMaTH^. 

Fig. 103—106. 

- Original microphoto 

Fig. 103—104 magnification 4000 x and 105—106—106—6000 x. Mitosis in root-tips 
of Allium cepa. 

Fig. 103. Mitotic anaphase with chromomere structure of chromosomes, no spiral is visible, 
the chromosome is clearly double. 

Fig. 104. Mitotic telophase with spiralised chromonemes. 

Fig. 105. Resting nucleus with loosely orientated chromonemes fig. 100. The arrangement 
of chromatids in the nucleus revealed by means of focussing. 

Fig. 106. Resting nucleus with spiralised chromonemes. 
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A. C. J1A3APEHK0 

Milium heterophyllum (Hook.) Schwgr. -—AOJieAHHKOBbift pejiHKT 
Ha CpeAHe-pyccKoft B03BbiuieHH0CTH 

C 1 KapTOH 
(nojiyneHO 10.1 1939) 

BoraTbiw coSbiTHHMH ^eTBepTH^HbiM nepHOA, Kax 3T0 y>Ke He pa3 6biJio ycTaHOBJieHO, 
OTpa3HJICH Ha paCIlpOCTpaHeHHH He TOJIbKO BbICIHHX, CeMeHHbIX, paCTeHHK, HO TaK)Ke 
H CIIOpOBbIX. 

Bno;iHe edecTBeHHo, hto HaH6o;iee H3y<ieHHbie cTpaHbi HBHJincb mcctom npHJio- 
weHHH (J)HToreorpa(J)HHecKoro HccjieAOBaHHH h, KaK 3to hh CTpaHHo, ho b CCCP T3kmmh 
CTpaHaMH HBHJIHCb OKpaHHbl C0K)3a, KaK KpbIM H JJaJIbHHH BOCTOK, B TO BpeMH KaK 
ueHTpajibHbie o6;iacTH CCCP ociaJiHCb k HacTonmeMy BpeMeHH HawMeHee H3y<ieHHhiMH 
h noaTOMy HaHMeHee npHroAHbiMH xjir bhboaob o6mero xapaKTepa. KaK npHMep Toro, 
hto MoryT AaTb 3th HeHCCJie/iOBaHHbie o6;iacTH, M0)KeT noc;iy>KHTb Harne cooSmeHHe. 

3aHHMaHCb ceMeiicTBOM Mniaceae CCCP, h oSpaTHJi BHHMaHHe Ha kphthhcckhh, 
3a6biTbiw bha Mnium submarginatum Nawasch. et Zing., onncaHKbiH HaBauiHHbiM h 
U,MH repoM b 1893 r. H3 HbiHeiimeH Ty^bCKon oSjiacTH, TaK Ha3biBaeMbix TyjibCKO-BeHeB- 
ckhx 3aceK, co cneAyiomHM AHarH030M: «Dioicum; caule fertile surculque erectis, 
sterilibusve recurvis; foliis decurrentibus, ovali- et spatulati-oblongis, acuminatis, 
perichaetilibus anguste spatulato-lanceolatis, margine angustissimo concolore 
vix incrassato duplicato serratis; costa tenui sub apicem evanescente; areolatione, 
e cellulis exacte hexagonis obsolete porosis composita; capsula solitaria subinclinata 
ovali-ovata sub orificio rubrocincta; operculo alte convexo plus minusve distincte 
papillato*. (LjHHrep H. MaTepnajibi ajih SpHOJiorHHecKOH (Jmopbi TyjibCKOH rybepHHH). 
KHHAbepr (Kindberg [ 7 ]) stot bha cbcjt b chhohhm Mnium Drummondii Br. eur., xoth 
y>Ke BUpaweHHe m 3 AHarH03a: «foliis. . . duplicato-serratis» hcho yKa3braajio Ha npH- 
HaAJie)KHocTb Mn. submarginatum k coBepmeHHo Apyron cckuhm, a HMeHHo k ceKHHH 
Polla, h UHKeHApaT (Zickendrath [ 9 J) Bnojme cnpaBeAJiHBo B03pa>KaeT npoTHB TaKoro 
CBeACHHH, yTBep>KA3H, hto Mn. submarginatum Nawasch et Zing, hbjihctch coBep- 
ineHHo oco6um bhaom. IIoa Mnium submarginatum Nawasch. et Zing. npHBOAHT 
3 tot bha m BapHCTopiJ) b CBoew CBOAKe no MxaM Pocchh (Warnstorf [ 8 ]). 

Bojibine hh b oahom eBponeiicKOH cboakc 3tot bha He ynoMHHaeTCH, OTcyTCTByeT 
oh h b MnpoBOH CBOAKe EpOTepyca (Brotherus [•"*]). 

B repbapHH cnopOBoro oTAejia BoTaHH^ecKoro HHCTHTyTa AH CCCP 0K33ajicH 
aBTopcKHH o6pa3eu 3Toro BHAa co cneAyiomeH othkctkoh: Mnium submarginatum 
Nawasch. (Cm. MaT. ajih 6p. 4 )J1 * TyjibCK. r. H. LjHHrep, Ns 57). 3aceKa TyjibCKO- 
BeHeBCKoro jiecHHnecTBa, Ha rHHJioM cTBOJie ynaBinero AepeBa. 1.V.90 r. Co6p. C. F. 
HaBaniHH h H. IjHHrep. 

BHyTpb naneTa BJioweH TaK)Ke eme oahh naneTHK c o6pa3uoM h HaAnncbio: Mnium 
hybridum Nawasch. 

He B03HHKaeT HHKaKoro comhchhh, hto b ashhom cjiy^ae Mbi HMeeM xeno earn He 
c THnoM, to c KOTnnoM M. submargiQatum Nawasch. et Zing. 

npH MHKpOCKOnHHeCKOM HCCJieAOB3HHH 0Ka3aJI0Cb, HTO B 06 eHX npo6aX HaxOAHTCH 
(BMecTe c Mnium stellare) T3K>Ke h mox, BnojiHe cooTBeTCTByiomHH onncaHHio Mn. 
submarginatum Nawasch. et Zing, h BMecTe c TeM othochihhhch k paHee H3BecTHOMy 
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BH^y — Mtiium heterophyllum (Hook.) Schwgr.; tqkhm o 6 pa 30 M Mnium submarginatum 
cJieAyeT CHHTaTb chhohhmom Mnium heteropyllum. 

KpOMe BbiHCHeHHH AewcTBHTejibHoro Ha3B3HHH, orpoMHbiii HHTepec npeACTaBJineT 
pacnpocTpaHeHHe 3Toro bhao KaK b npeAenax CCCP, Tan h bhs hx. EjuDKaimiee Mecro- 
Haxo>KAeHHe Mn. heterophyllum h3bcctho Ha 3anaAH0M 3aKaBKa3be, xanee H3 npHMop- 
ckom o6jiacTH coBeTCKoro £(ajibHero BocTona, 3aTeM apean Mn. heterophyllum npocTH- 
paeTCH k iory nepe3 KHTaft (npoBHHijHH TaHbcy h UleHCH) b THMajianx. 

Ha KaBKa3e Mnium heterophyllum BCTpenaeTCH b TpemHHax H3BecTK0Bbix cKan, 
Ha TeHHCTbix, noKpbiTbix ryMycoM, cKanax h Ha rHHiomeH ApGBecHHe b Jiecax HH>KHero, 
cpeAHero H BepxHero jiecHoro nonca, 3axoAH TaK>Ke h b ajibimiiCKHM none; npeHMyme- 
CTBeHHo pacnpocTpaHeH 3tot bha b 6yKOBbix h nHXTOBo-6yKOBbix Jiecax. llepeqHCJiHM 
nyHKTbi, H3BecTHbie no ashhum Bpoiepyca (Brotherus [ 4 ]) h MaiepnanaM K. 3eposa: 

KpacHOAapcKHH Kpaft, KpacHan FIoJiHHa, ropa An6ra. 

OceTHH: JIapc, p. Tepen; 0pA>K0HHKHA3e. 

A6xa3HH: p. Cnyp^a; p. CeneH; ropa XnncTa; p. TBaHApa; CyxyMH. 

CBaHeTHn: Me>KAy p. HeBCKpa m p. CeneH; Beno, JIauiKeTH. 
er Pana: Ohh. 

HMepeTHH: OnpneTH h Mckbchh HaA p. Phoh. 

KapTanHHHH: Bop>komh h A6ac-TyMaH. 

Ha XlaJibHeM BocTOKe Mnium heterophyllum H3BecieH H3 npHMopcKoii o6jiacTH: 

K)>KHbiM CHXOTe-anHH, xpe6eT TannH^oKaH, p. CaA^HHroysa, KeApOBO-uinpoKo- 
AHCTBeHHblH JieC (B. KOJieCHHKOB). 

B Kmae Mnium heterophyllum H3BecTeH Ha ceBepe npoBHHUHH TaHbcy h b npo- 
bhhuhh UleHCH (Kabiersch [ 6 J). B ceBepo-3anaAHbix niMananx KaGnpui (Ka- 
biersch p]) yKa3biBaeT cneAyromne MecTOHaxo>KAGHHH: 

Onpyr Xa3apa, aojihh 3 KaraH, 12000 (JjyroB; HHaraT. 

Onpyr JbnayHcap, 6 jih 3 MaHAajm, 8000—9000 (Jjyr.; JJeoTa, 9000 <J)yr.; 6jih3 
KHAapnaHTa. 

Onpyr CHMJia: KonKap, 6000—7000 (j)yT.; ^CiiMjia 7000 <J)yr.; regio temperata. 

Onpyr Tnrpn TapBajib. 

Henan. 

KpOMe 3Toro HMeeTCH eme oaho HenoATBep>KAeHHoe ynasaHne (Bryologia euro- 
paea, fasc. V, p. 24) o h3xo>kachhh Mnium heterophyllum b CeBepHon AMepnKe. 

B ceBepo-BOCTo^HOH A3hh pacnpocTpaHeH Tan>Ke eme oahh bha — Mnium sappo- 
rense Besch., 6;ih3khh k Mnium heterophyllum h HHorAa npHHHMaeMbiii 3a ero pa3H0- 

BHAHOCTb: 

npHMOpCKHH npaii: BopouinnoB, BnaAHBOCTOK, xpe6eT TaHHHHwaH. 

HnoHHH: XoKKaiiAo, Xohao, <t>opM03a. 

H3 npHBeAeHHoro pacnpocipaHeHHH h npHJiaraeMoii napTbi apeana HBCTByeT, 
mto Mnium heterophyllum hbjihctch BbicoKOAH3'bK)HKTHBHbiM bhaom, b npeoSnaAaiomeH 
qacra CBoero apeana pacnpocTpaHeHHbiM b ropHbix CTpaHax. Biopoil ocoSeHHocTbio ero 
pacnpocipaHeHHH hbahctch npHyponeHHocTb k o6nacTHM, H36e>KaBuiHM cnnoniHoro 
oneAeHeHHH. 

BociTOMHan A 3 hh h 3anaAHoe 3anaBKa3be H3BecTHbi nan ueHTpbi KOHcepBHpoBaHHH 

TpeTHHHOH (J)JIOpbI BO BpeMH HeTBepTHHHOrO OJieACHeHHH, OCoSeHHO AGMCTBeHHblMH B co- 
xpaHeHHH (Jmopbi yMepeHHoro THna, KOTopan c MHoneHa h ao HaciynjieHHH JieAHHKOBoro 
nepHOAa 3acejiH;ia Becb ceBep eBpa3HaTCKoro KOHTHHeHTa. lloaTOMy BnojiHe noHHTHa 
HaSjIIOAaiOmaHCH 06 mHOCTb CpeAH JieCHbIX BHAOB BOCTOHHOH A3HH, C OAHOil CTOpOHU, 
h KaBKa 3 a, c Apyroii. B KanecTBe npHMepoB t3khx o6mnx bhaob h y>Ke npHBOAnn (Jla- 
3 apeHK 0 p]) mxh: Mnium immarginatum h Mnium heterophyllum h H3 ceMeHHbix 
pacTeHHM Osmorrhiza amurensis , npnneM amaHCKHe MecroHaxo>KAeHHH, nan H36e>KaBuiHe 
ojieAGHeHHH, paccMaTpHBajmcb TO>Ke nan pejiHKTOBue. CaMO co6oio pa3yMeeTCH, hto 
h BeHescKoe MecTOHaxo>KAeHHe TpeTHHHoro Mnium heterophyllum c TaKoii tohkh 3peHHH 
AOJDKHO paCCMaTpHBaTbCH TO>Ke KaK peJIHKTOBOe, OCOSeHHO eCJIH BCnOMHHTb, MTO Me>KAy 
K3BK33CKHMH H BeHeBCKHMH MeCTOH3XO}KA6HHHMH npOMOKyTOHHbie HeH3BeCTHU. 
BnponeM, ecnn 6u TaKOBbie h cTanH H3BecTHbi, to oto He CMorno 6bi ocoSeHHO H3MeHHTb 
BbicKa3UBaeMyK) h3mh Tonny 3peHHH. 
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TaK Ha3biBaeMbie TyjibCKo-BeHeBCKHe 3aceKH pacnoAoweHbi Ha TeppHTOpnn 
CpeAHepyccKoii B03BbimeHH0CTH, KaK h3bcctho He Hecymen Ha cBoen noBepxHocTH cJieaoB 
ojiejieHeHHH h, oacbhaho, HHKorAa He noKpbiBaBmeiicH AbAaMH MaKCHMajibHoro OAeAe¬ 
HeHHH, KOTOpOe AByMH H3bIK3MH — AHenpOBCKHM H AOHCKHM — 06 TeKaA 0 ee C BOCTOKa 
h 3anaAa. TaKHM o6pa30M cymecTBOBaAH ycAOBHH ajih pacTHTejibHocTH yMepeHHoro 
hjih, no KpaHHew Mepe, xoAOAHo-yMepeHHoro Trnia c iimpoKon >KH3HeHHOH aMnAHTyAon 
nepe>KHTb nepHOAbi c noHHweHHoii TeMnepaTypon (ajih AecHbix mxob noHHweHHe TeMne- 
paiypbi He aoajkho wrpaTb TaKoil pojih, KaK noHnweHHe babjkhocth B03Ayxa, b BHAy 
Toro, ATO MXH H3-3a He3HaAHTeAbH0r0 poCTa B COCTOHHHH HCnOJIb30BaTb Bee 6naro- 
npHHTHbie B03M0JKH0CTH MHKpOKAHM3Ta). llO3T0My BepOHTHOCTb COXpaHeHHH Mnilim 
heterophyllum b BeHeBCKHx 3aceKax c AOAeAHHKOBoro BpeMeHH in situ BnojiHe AonycTHMa, 
xoth Heo6xoa,HMo ajih 3Toro TaKJKe h HenpepbiBHoe cymecTBOBaHne aoboabho rycTbix 
ApeBecHbix HacajKAeHHM hjih, no KpanHen Mepe, KycTapHHKOBbix 3apocAen. MecToo6n- 
TaHHH b aJibnHHCKOH nojioce (HanpHMep ropa XnncTa, b TpemHHax H3BecTK0Bbix CKaji, 
co6paA XI- K. 3epoB) yKa3biBaiOT Ha to, ato Mnium heterophyllum mojkot ywHBaTbcn 
b a,0B0JibH0 HeSjiaronpHHTHbix ajih JiecHoro BHAa ycAOBHnx, otabcth npH6AHwaiomHxcH 
K ycJioBHHM nepHrJiauHajibHbix oSjiacTen. BnpOAeM hmoiotch AaHHbie (CyKaneB, 1938) 
TaKJKe o cymecTBOBaHHH ApeBecHbix nopoA (oacbhaho h HacawneHnn, npH6jiHjKaiomHxcH 
i< coBpeMeHHbiM AecHbiM) h no 6 jih30cth ot JieAHHKa. Bojiee toaho AaTHpyn MecTooSnTa- 
Hne Mnium heterophyllum Ha CpeAHepyccKOH B03BbuiieHH0CTH, cAeAyeT npHHHTb bo bhh- 
MaHHe coBpeMeHHbiii ropHO-JiecHOH xapaKTep ero ocTaJibHbix MecToo6nTaHHH h npn- 
3HaTb, ato TaKOH xapaKTep ajih Mnium heterophyllum hbahctch HCKOHHbiM. B TaKOM 
CAyAae BeHeBCKoe MecToo6nTaHHe CAeAyeT CHHxpoHH3HpoBaTb co BpeMeHeM OTCTynaHHH 
TOpHO-AeCHOH (J)AOpbI nepeA AeAHHKOBbIM (J)pOHTOM, TO-eCTb C nocmAHOUeHOM. 

MHTepecHO KpaTKO ocTaHOBHTbcn Ha pacnpocTpaHeHHH AecHoro Mxa Atrichum 
(Catharinaea) Hausknechtii, TaKwe HaHAeHHoro Ha CpeAHepyccKOH B03BbiiueHH0CTH 
B TyAbCKOH o6a3cth. 

Atrichum Hausknechtii HMeeT CAeAyiomee pacnpocipaHeHHe: ceBepHan (Ohhahh- 
AHH h HopBernn), cpeAHHH EBpona, EBponencKan AacTb CCCP (TyAbCKan, KaAHHHH- 
CKan h MocKOBCKan o6AacTH), KaBKa3, KpacHOHpCKHH Kpan (p. Ehhcch), ,H,aAbHHM 
Boctok (XaSapoBCKHH h npHMOpCKHH Kpan), flnoHHH h CeBepHan AMepHKa. ApeaA 
3Toro BHAa, 6yAyHH ahshohkthbhhm, BMecTe c TeM He H36eraeT o6AacTen OAeAeHeHHH, 
T. e. HBAHeTCH He pHTHAHblM, a nAaCTHAHbIM, nOCAe OAeAeHeHHH paCnpOCTpaHHBIHHMCH 
H3 y6e>KHm Ha 3ppaTHAecKHe TeppHTOpHH. 

BnoAHe BepOHTHO, ato MecTOHaxowAeHHH Atrichum Hausknechtii b Mockobckoh 
H KaAHHHHCKOH o6AaCTHX (a MOJKeT 6blTb H CjJHHAHHAHH), T. e. B 3ppaTHAeCKHX oSAaCTHX, 
o6n3aHbi cbohm npoHcxo>KAeHHeM HMeHHO TyAbCKOMy y6e)KHuiy. MocKOBCKoe h KaAH- 
HHHCKoe MecTOHaxojKAeHHH b TaKOM CAynae CAeAyeT paccMaTpHBaTb KaK MewAeAHHKo- 
Bbie, a <t>HHAHHACKoe — KaK nocAeAeAHHKOBoe. 

TyAbckne 3aceKH hbahiotch ySewnmeM ajih pHAa Bbicuinx pacTeHHH, KaK, HanpH¬ 
Mep, Dentaria tenuifolia , paccMaTpHBaeMOH ByrneM (Byiu f 1 ]) KaK AOAeAHHKOBbin pe- 
ahkt, Cotoneaster integerrima, nanopoTHHK Dryopteris Robertianct h Ap- XapaKTepHbiM 

(J)aKTOM HBAHeTCH TO o6CTOHTeAbCTBO, ATO B yfajKHmaX nOATH BCCTAa SbIBaeT HaXOAHM 
ueAUH pHA peAKHx pacTeHHH, pacnpocTpaHeHHe KOTopbix pe3Ko oTAHAaeTcn ot npoAHx; 
TaKoe HBAeHHe ecTecTBeHHO He MOJKeT 6biTb CAyAaiiHbiM, a o6ycAOBAHBaeTcn npHAHHaMH 
HCTOpHAeCKHMH. HaXO)KAeHHe >Ke peAHKTOBbIX CnopOBbIX paCTeHHH, C OAHOH CTOpOHbl, 
rioMoraeT HaM 60Aee noAHO Bocco3AaTb KapTHHy ApeBHeii pacTHTeAbHOCTH, a c Apyron, 
y6e>KAaeT Hac b tom, ato cnopoBbie pacTeHHH, b abcthocth mxh, o6Hapy>KHBaK)T Te we 
33K0H0MepH0CTH, ATO H CeMeHHbie paCTeHHH H MOryT CAyjKHTb o6T>eKTOM HCTOpHKO- 
6oTaHHAecKoro nccAeAOBaHHH. OcTaeTCH TOAbKO noweAaTb, ato6h cobctckhc 6pHOAorn 
BnAOTHyiO nOAOIUAH K H 3 yAeHHK) 33K0H0B paCnpOCTpaHeHHH MXOB B CCCP, o6paTHB 
BHHMBHHe Ha HHTepeCHbie B (J)AOpHCTHAeCKOM OTHOUieHHH peHTpaAbHbie o6AaCTH CCCP, 
b nepByio OAepeAt> Ha CpeAHe-PyccKyio B03BbimeHH0CTb KaK kaioa k no3HaHHio sthx 
33K0H0B. 




MNIUM HETEROPHYLLUM (HOOK). SCHWGR. — flOJlEflHHKOBUfl PEJ1HKT 
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<<Ho ecTb cjiyMaii, KOTopbix h 3 ;iecb He oyay nepeMHCJWTb, 
Kor^a B 03 HHKaeT ^naHHTejibHoe 3 aTpyflHeHHe npw pa 3 pe- 
iiieHim Bonpoca, HMeeM jih Mbi npaBO npH 3 HaTb H 3 BecTHyio 
(|)opMy 3 a pa 3 H 0 BHAH 0 CTb apyroH, xoth 6 bi ohh 6 bijw hcho 
v CBH3aHbi npoMe>KyTOMHbiMH 3 BeHbflMn. ,IJa>Ke He Bceraa 

ya.aeTCH oOohth 3 th 3 aTpyjiHeHHH npw nOMomw oObiMHOro 
npweMa —npH 3 HaHHH npOMOKyTOMHbix <J)opM 3 a nOMecw*. 
(Crp. 143.) M. flapBHH. ripOHCxo>KfleHHe bhjxob (1937). 

3anaaHbiH TflHb-maHb, KaK H3BecTH0, ABJineTCH oSjiacTbio 9pe3BbmaiiHoro pa3HO- 
o6pa3HH MHorojieTHHX jnoaepH (m3 rpynnu Medicago sativa L., s. I.). 3to b ocoSchhocth 
OTHOCHTCH K CeBepO- 3 ana,HHbIM BeTBHM THHb-inaHCKOM TOpHOM CMCTeMbI (TaJiaCCKHM Ajia- 
Tay, Kapaiay). flpe>KAe Bcero h CHHTaK) HeoSxoAHMUM OTMeTHTb 3Aecb Haxo>KAeHHe 
b ahkom Bnae CHHefi jnoaepHbi (Af. sativa). JJhkoh Ha 3anaAH0M TnHb-maHe ee cneAyeT 
CHHTaTb, nan MHe KaweTCH, noTOMy, ht6 OHa hbjihctch 3Aecb oSbiHHbiM KOMnoHeHTOM 
ecTecTBeHHoro pacTHTejibHoro noKpOBa h o6pa3yeT SoraieKuiHe 3JiaK0B0-JiK)aepH0B0-. 
pa3H0TpaBHbie Jiyra (b ApeBecHO-KycTapHHKOBOH 30He). KpoMe Toro, MopiJioJiorHHecKH 
AHKan Af. sativa pe3K0 OTJiHHaeTCH ot OKpywaiomHX 3anaAHbiii TnHb-iuaHb KynbTypHbix 
THnoB cHHeii noceBHoii jnoaepHbi. Otjihhhc 3to npe>Kne Bcero CKa3HBaeTCH b npHcyTCTBHH 
caMbiM pa3JiH*iHUM o6pa30M OKpameHHbix BeHHHKOB y Af. sativa, mo HeH3BecTH0 y KyJib- 
TypHUx THnoB CHHeK jnoqepHbi b CpeAHeii A3hh. 3aecb mo>kho HaSjnoaaTb ottchkh Bce- 
B03M0)KHbIX OKpaCOK (KpOMe KpaCHOH)— MO)KHO HaHTH IJBeTbl )KeJITbie, SeJIbie, CHpeHe- 
Bbie, po30Bbie, CHHne, 3eJieHbie, (JwojieTOBbie, nypnypoBbre h t. a. 

Pa3HOo6pa3ne oKpacKH ubctob y ahkoh jnoijepHbi Ha 3anaAH0M TnHb-maHe, Ha- 
CKOJibKO MHe H3BecTH0, BnepBbie 6biJio ydaHOBJieHO H. B. FlaBJiOBbiM, co6paBiiiHM 
3^ecb b 1931 r. 3HanHTejibHoe kojihhcctbo pacreHHH Af. sativa h OTMeTHBiHHM OKpacKy 
hx BeHHHKOB b repSapHH. O^HaKO H. B. IlaBJiOB, He 3aHHMancb cneanaJibHO jnoijep- 
h3mh, orpaHHHHJiCH jiHiiib onpeAeneHneM CBoero MaTepnajia h nepeAanen ero b repSapHH 
BOTaHHHeCKOrO HHCTHTyTa AKa^eMHH HayK, r^e H II HMeJI B03M0)KH0CTb 03HaK0MHTbCfl 
c hhm. JjHKan Af. sativa oTMenajiacb Ha 3anaAH0M THHb-maHe h M. B. KynbraacoBbiM [ 2 ]. 
O^HaKO, M. B. KyJibTHacoB, noBHAHMOMy, ne pemHJiCH othccth BHAeHHyio hm necTpo- 
UBeTHyio AHKyio jnouepHy k Af. sativa h b npHBOAHMbix hm cnncKax ocraBHH ee 6e3 
BHAOBoro o6o3HaHeHHH (npocTO KaK Medicago). BnoJiHe bo3MO>kho, mo 3Aecb mu agh- 
CTBHTeJIbHO HMeeM BHA OCOSbIH, OTJIHHaKHAHHCH OT M. Sativa B y3K0M CMbICJie CJIOBa 
(t. e. ot KyAbTHBHpyeMOH CHHeii jiK)4epHbi). B Tai<OM cjiynae bha 3tot no cnpaBeAJiHBOcTH 
AOA>KeH nojiyqHTb Ha3B3HHe «THHbinaHCKOH jnonepHU» (Af. tianschanica m.). 1 Bonpoc 
3tot, OAHaKO, Hy>KAaeTcn b oco6om H3yqeHHH. 

Bume y>xe OTMenaJiocb 6ojibinoe pa3HOo6pa3ne OKpacKH ubctob y ahkoh M. sa¬ 
tiva Ha 3anaAH0M TnHb-maHe. OAHaKO, 3to, KaK h3bcctho, oSuhho oStncHneTCH rn6pH- 
AH3auneH (Af. sativa x Af. falcata). H B. JI. Pojioakobckhh, H3yqaBiHHH 3anaAH0THHb- 
uiaHCKyio jnonepHy Ha nnaTO AweJiraHaTa b ropax KapaTay, oStjAChh;! ee nponcxojKAe- 


1 M tianschanica m. a M. sativa leguminibus annularibus et corollis versicoloribus differt. 
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Hne hmchho ecrecTBeHHOM rH6pHaM3auHeii KyAbTypHoii Af. sativa c ahkoh Af. falcata [*], 
npHBeAmeM k MaccoBOMy pa3BHTHK) npOMOKyTOHHbix (no OKpacne bchahkob h Ap- npn- 
3HaK3M) «rn6pHAHbix» TnnoB. 

tAewny TeM MHe KaweTCH, hto oGtHCHeHne pa3HOo6pa3HH OKpacKH ubctob ahkoh 
3anaAHOTHHbinaHCKon AiouepHbi cctcctbchhoh rH6pHAH3auHeii (Af . sativa x Af. jalcata) 
HaTajiKHBaeTcn Ha pHA 3aTpyAHeHHH. npe>KAe Bcero hcoSxoahmo otmcthtb, hto b MecTax 
MaccoBoro pacnpocTpaHeHHH «rn6pHAOB» (Hanp., Ha 3anaAe TaAaccKoro AjiaTay, ncKeM- 
ckom xpe6ie, noBHAHMOMy, Kapaiay h Ap.) Af. falcata He HaiiAeHa. CoSnpaBHiaHCH 
3Aecb SoTaHHKaMH weATOUBeTHan AiouepHa AOA>KHa 6biTb oTHeceHa k Af. sativa , TaK 
Kax OHa HMeeT BbiAepwaHHO KOAbueBHAHO-cnHpaAbHbie 6o6bi h cBH3aHa cepneH tohob 
npOMOKyTOHHOH OKpacKH BeH^HKa c Af. sativa , He OTAHqancb, k CAOBy CKa3aTb, ot 
nocAeAHen hh reorpa^M^ecKH, hh Aawe, noBHAHMOMy, aKOAornnecKH. Biopoii KOMnoHeHT 
npn bo3mo>khoh rn6pHAH3auHH — KyAbTypHan chhhh AiouepHa, uiHpOKO pacnpocrpa- 
HeHa b oSAaCTH 3anaAHoro THHb-maHH, oAHaKO, Kax ycTaHOBAeHO [ 4 ] OHa He oSHapy- 
>KHBaeT HHK3KHX npH3H3K0B rn6pHAH3auHH c M. falcata. 

Kax H3BecTH0, 3KcnepHMeHT3AbH0 A0Ka3aHa B03M0>KH0CTb noAyneHHH rnSpHAOB 
Af. sativa x Af. falcata [ 5 - ®]. B CpeAHeii A3 hh, OAHaKO, He HawACHO bhahmwx npH3H3K0B 
eCTeCTBeHHOH MX rH6pHAH3aUHH, A3>Ke npH yCAOBHH TCCHOH 6AH30CTH KyAbTypHOH CHHeH 
AiouepHbi h ahkoh weATOH (npHMep: «ceMHpeneHCKaH» chhhh AiouepHa). 

HoBewniMe HCCAeAOBaHHH, Kax KaweTCH, npHOTKpbiBawT 3Ty TanHCTBeHHyio 
3aBecy. YcTaHOBAeHO [ 7 ], hto rH6pHAH3aunH AiouepH hbahctch AaAeKO He CTOAb «o6h- 
3aTeAbHOH» h «MaccoBow», Kax 3 to paHee npeAnoAaraAOCb. JIiouepHa, Kax OKa3aAocb, 
oGAaAaeT H36HpaTeAbHOH cnocoSHOCTbio npH onAOAOTBOpeHHH: ecAH otuobckhc pacTe¬ 
HHH, GAarOAapH HCTOpHH CBOerO npOHCXOHCACHHH, COOTBeTCTByiOT ShOAOTHACCKHM 
Tpe60B3HHHM M3TepHHCK0r0 paCTCHHH — OnAOAOTBOpeHHe npOHCXOAHT; eCAH >Ke nblAbUa 
OmOBCKOrO paCTeHHH He COOTBeTCTByeT SHOAOTHqeCKHM Tpe60B3HHHM MaTepHHCKOrO 
padeHHH — nocAeAHee caMoonAOAOTBopHeTCH, a npH OTCyTCTBHH CBoeft nbiAbUbi — 
OCTaeTCH HeonAOAOTBOpeHHbIM. 

KpOMe Toro, hcoGxoahmo otmcthtb H3MeHeHHe OKpacKH bchhhkob y AiouepH 
«BO BpeMeHH H B npOCTpaHCTBO) HC33BHCHM0 OT TH6pHAH3aUHH. «Bo BpeMCHH» OKpaCKa 
H3MeHneTCH b xoAe pa 3 BHTHH uBeTKa — ero 0HT0reHe3e. Tan, HanpHMep, y Af. falcata 
o^eHb qacTo HepacnycTHBinnecH SyroHBi hbahiotch CHHeBaT0-3eAeH0B3TbiMH, npnneM 
3Ta OKpacKa nacTO yAep>KHBaeTCH h y pacnycTHBiiinxcn ubctob, b ocoSchhocth na Bep- 
xyniKax AenecTKOB, npnneM 3to hbachhc HaSAWnaeTCH Aawe b mccthocthx, rAe bo3mo>k- 
Hoe BAHHHne Af. sativa KpaHHe npoSAeMaTHHHO (b Cm6hph, 3a6anKaAbe h ap). npo- 
CTpaHCTBe» OKpacxa H3MeHneTCH reorpa(J)HqecKH — hmchho necTpOTa OKpacKH — 
noAHxpoH3M — ySbiBaeT k ceBepy h k wry ot Mecra ee HanSoAbmero BapHHpoBaHHH, 
KOTOpbiM b CpeAHeii A3hh hbahctch 3anaAHbiii THHb-maHb, a, HanpHMep, Ha KaBKa3e — 
ueHTpaAbHoe 3aKaBKa3be [ 8 ]. KpOMe toto, bo3mo>kho, hto necTpOTa OKpacKH (hah 6biTb 
MO)KCT OTTeHKOB B OKpaCKe) H3MCHHCTCH H nOA BAHHHHCM MCTeOpOAOrHHeCKHX yCAOBHH 
OTAeAbHblX ACT. 

CAeAyeT Taxwe otmcthtb, hto, noBHAHMOMy, rnSpHAbi (Af. sativa x Af. falcata) 
HMewT cneAH(J)HqecKHe ottchkh b OKpacne (Taxwe pa3HOo6pa3HOH) hx bchhhkob. Flo 
KpaHHen Mepe BpaHA [ 12 ], H3yqan Bapnaunn b OKpacne BeHHHKa y aMepHKaHCKHX AiouepH 
Tnna «rpHMM», OTMenaeT, hto «. . .xapaKTepHbie nepHOBaTbie hah KaK 6bi 3aKonneHHbie 
Hbctkh, KOTOpbie BCTpenawTCH b TanoM h3o6hahh y rnSpHAOB ahkoh M. falcata c KyAb- 
lypHoii M. sativa , oqeHb peAKH y AWuepHbi «TpHMM» (KaK pa3 h 3 bccthoh necTpoTott 
OKpacKH BeHHHKOB. M. B.). H HaSAWnaA b TaniKeHTe (Ha I_(eHTpaAbHOH ccackuhohhoh 
CT3HUHH CoK)3 HHXH) H B T. AAMa-aTa (Ka3aXCKHH HHCTHTyT 3 eMAeAeAHH) 3KCnepH- 
MeHTajibno noAyqeHHBie rnSpHAbi (Af. sativa x Af. falcata) c KpacHOKyTCKoii onbiTHoii 
c.-x. CTaHUHH h H3 Omck 3, KOTOpbie hmcah, KaK MHe KaweTCH, oco6yio raMMy^B OKpaCKe 
UBeTOB (B OSmeM COCTaBAeHHyK) SOAee TyCKAbIMH TOHaMH), HeCKOAbKO OTAHHHblH XapaKTep 
6 o6ob (HepeAKo cepnoBHAHBix) h HeKOTOpbie Apyrne npH3H3KH, otahahhc ot TaKOBbix 
y neCTpOUBeTHOH AHKOH THHblliaHCKOH AIOUepHbl. B OTHOIIieHHH CTeneHH CBepHJTTOCTH 
6 o6ob y 3anaAH0THHbiuaHCK0H ahkoh Af. sativa hco6xoahmo otmcthtb cAeAywmee. 

B. JT. r oaoakobckhm (1. c.) b KapaTay 6ma npoH3BeAOH c6op 6o6ob ahkoh AiouepHbi 
b Lje.iHx onpeACAeHHH thSphahoh ee npHpOAbi. Boow Gbi.in coGpaHbi c pacTeHHH, HMew- 
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iuhx pa3JiH*iH0 OKpameHHbie bchhhkh, a hmchho 1) c pacTeHHH c hhcto CHHe-iJmoAeTOBOH 
DKpacKOM BeHMMKa, 2) noApflA co Bcex pacTeHHH, He o6paman BHHMaHHH Ha onpacny 
BeHHHKa H 3) C pacTeHHH C >KeJIT0-3eJieH0H OKpaCKOH BeHHHKa. C Ka>KAOH H3 3THX Tpex 
rpynn Gbijin B3HTbi cpeAHi^ npo6bi no 600 — 700 imyK 6 o 6 ob h noACHHTaHO hhcjio 6 o 6 ob 
pa3JiHHH0H (JjopMbi. B npeAejiax Ka>KAOH rpynnu 6o6bi Gbuin pa36nTbi no CBoen (JiopMe 
Ha rnecTb KJiaccoB (>/,, 3 / 4 , 1, l 1 /.,, 2 h 2>/ 2 oGopoTa). 

Pe3yjibTaTbi nojiyHHJincb cjieAyiomHe (Taoji. 1). 

TABJ1MUA 1 

CooTHomeHiie o k p a c k it Ben<ntKa h cteneHit CBepiiyTOCTii Oooa 


XapaKTep oOopoTOB 

v 2 

3 '4 

1 

1 

O/2 | 

1 

, ! 

1 

21/2 | 

Bcero 



M H c 

ji 0 60 

' 6 0 b: 



OKpacKa BeHmiKa 

I. Tpyniia pacTeHHH c cnHe-(J)HOJie- 

TOBhlMH B6HMHK3MI1. 

76 

1 

89 

115 

265 

88 

11 

644 

II. Tpynna pacTeHHH — nonyjiBUHH 

C pa3JIHMH0 OKpauieHHblMH Ben- 
MHK3MH . 

100 

107 

121 

238 

50 

4 

620 

III. Tpynna pacTeHHti c >KejiT0-3ejie- 
, HhIMH BeHMHKaMH. 

211 

1 

137 

174 

164 

31 

0 

717 

Hroro. 

387 

| 333 

410 

1 

667 

169 

15 

— 


FlyTeM MaTeMaTnqecKOH o6pa6oTKH noJiy^eHHbix ashhux B. JI. rojioAKOBCKHH 
noKa3biBaeT, hto Aa>Ke pacTeHHH c CHHe-(J)HOJieTOBbiMH HBeTaMH hbjihiotch rnGpHAaMH 
h aaiOT pacmenJieHHe no (JiopMe 6o6ob, pacTeHHH >Ke c >Kejrro-3ejieHbiMH BeHHHKaMH ecTb 
cjio>KHbie rnSpHAbi M. falcata c nepBbiM noKOJieHneM thGphaob M. sativa x M. falcata. 
OAHaKo, Kan MHe KaweTCH, BbiBOAU B. Jl. rojioAKOBCKoro, npn BceM HHTepece ero a3h- 
Hbix, Hy>KAaK)TCH B KOppeKTHBaX. XleJlO B TOM, MTO COTHyTOCTb 6o6a y JIIOHepH — HBJie- 
Hne AHHaMH^ecKOe, H3MeH5nomeecH b xoAe OHToreHe3a GoGa — b ero pa3BHTHH BmiOTb 
AO C03peB3HHH. B CaMOM paHHeM B03paCTe 33BH3H, Kai< H3BeCTH0, nOHTH npHMbie, Aa>Ke 
y M. sativa, h AHiub no3AHee HannHaeTCH hx crH6aHHe. OAHano, 3to crH6aHHe hact 
HepaBHOMepHO, h HHorAa KOHe^Hbie (J)a3bi crnGaHHH 6o6a noA AencTBHeM, KaK MHe 
KaweTCH, He6jiaronpHHTHbix mccthux ycjiOBHH (3KOJiorHHecKHX hjih MeTeopojiornHecKHx) 
BbinaAaiOT, h y M. saliva HaGjnoAaioTCH MejiKne, KaK 6bi ypoAJiHBbie, HeA0pa3BHTbie, 
ho Bee >Ke cepnoBHAHbie 6o6bi. KpOMe Toro, ahk3h necTpouBeTHan 3anaAH0THHbinaHCKaH 
AiouepHa OTJiHHaeTCH cjiaGoii CBepHyTOCTbio 6o6ob BooGme — 6o6bi 3Aecb no npeHMy- 
mecTBy CBepHyTbi b 1—P/ 2 o6opoia, a b He3peA0 M bhac AaiOT h HenojiHbiH oGopoT, 
b nepnoA >Ke nojiHoii 3peA0CTH BCTpenaiOTCH GoGu h c AayMH o6opOTaMH. 

B BHAy 3 Toro M 3 TeM 3 THHeCKaH o 6 pa 6 oTKa CTeneHH CBepHyTOCTH 6 o 6 ob (npoH 3 Be- 
AeHHan B. Jl. Tohoakobckhm) Morna 6 bi 6 biTb A 0 Ka 3 aTejibH 0 H AHiHb npH ycAOBHH coBep- 
HieHHO OAHHaKOBOH H nOJIHOH 3 peA 0 CTH 6060 B H npH yqeTe Bcex MeCTHbIX BAHHHHM Ha 
xoa hx C 03 peB 3 HHH. Me>KAy TeM, nocKOAbKy pa 6 oTa Ha JJwejiraHaTa Bejiacb no Apyroii 
TeMe (no Tay-carbi 3 y) h KaK pa 3 b nepHOA HBeTeHHH AionepHbi, to TpyAHO AonycTHTb, 
HTOGbl pa 60 THHKH 3 KCneAHUHH MOrJIH 33 HHTbCH CTOJlb TpyAOeMKOH H nOCTOpOHHCH A- 3 H 

hhx paGoTOH (h npHTOM no cymecTBy CTaunoHapHon), KaK H 3 yHeHne npouecca co 3 peBa- 
HHH GoGOB y pacTeHHH AIOljepHbl C pa 3 AHHH 0 H OKpaCKOH BeHHHKOB. flCHO, HTO MaTClpHaJI 
(KaK H BO BCHKOH 3 KCneAHIJHH) 6 bIA B 3 HT «Ha XOAy» H CTOJlb )Ke GbICTpO ( 6 e 3 OnblTHOH 
KyjibTypbi) o 6 pa 6 oTaH. LjH(j)pbi, nojiyneHHbie npn stoh o 6 pa 6 oTKe, KaK mhoio y>xe yna- 
3 biBajiocb Bbirne, BecbMa HHTepecHbi, ohm, KaK MHe KaweTCH, KaK pa 3 noATBep>KAaioT 
BhicKa 3 aHHoe mhoio 3 aMenaHHe o CAaGoii CBepHyTOCTH GoGob y ahkoh M. sativa Ha 3 anaA- 
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iiom THHb-maHe: bo Bcex rpynnax, npHHHTbix B. JI. Fojioakobckhm, noAaBJiniomee 
KOJiH^ecTBo 6o6ob aaeT okojio 1—1 1 / 2 oGopoTa. Mto nacaeTCH noBbimeHHoro qncjia cepno- 
bhahhx GoGob y pacTeHHM c >KejiT0-3ejieHbiMH BeH4HKaMH, to 3aecb npe>Kae Bcero He- 
OGXOAHMO OTMeTHTb, HTO no HaGjIIOAeHHHM CaMOTO >Ke B. JI. rOJIOaKOBCKOrO epe^H 
pacTemm jnoijepHbi c pa3JiHHHo OKpameHHbiMH BeHHHKaMH HaGjnoAaeTCH pa3JiHHHe h 
B OTHOIIieHHH CpOKa IJBeTeHHH : paCTeHHH CO CBeTJIOCHHe-(J)HOJieTOBbIMH BeH^HKaMH 3a- 
UBeiajiH b GoJiee paHHee BpeMH, hokcjih Apyrne, h Kan pa3 hmchho 3Ta rpynna aajia 
h HanGoJibiuee KOJinnecTBo BnojiHe pa3BHTbix GoGob (t. e. CBepHyrux b 1— Vj 2 oGopOTa). 
PacTeHHH we c >KejiT0-3ejieHbiMH BeHHHKaMH Ha 3anaAH0M THHb-niaHe HMeiOT oGunHo 
csepHyTbie GoGbi (b 3pejioM coctohhhh), b repGapnn BoTaHHuecnoro HHCTHTyra AnaaeMHH 
HayK HMeiOTCH noAoGHbie 3K3eMnjinpbi, h caM h coGnpaji hx b 3anoBeAHHKe Ancy-A>Ke- 
6ar;ibi. ripn 3tom Heo6xoa.HMo 3aMeTHTb, hto b nojioce KOHTaKTa ahkoh M. sativa \\ 
M. falcata H3peAKa HaGjiiOAaiOTCH, nan MHe KaweTCH, h Tnnbi, AencTBHTejibHo npea- 
CTaBjiHiomHe co6oh) ecTecTBeHHbie rnGpHAbi oGohx bhaob. THnbi sth HaGjiiOAaiOTCH b6jih3h 
AiecT KyjibTypbi M. sativa (npn ycJiOBHH Gjih3octh h M. falcata), b paHOHax Jiymiiero 
yBjia>KHeHHH (HanpHMep, Gjih3 r. AjiMa-aTa). FhGphah 3th HMeiOT, c Moeii tohkh 3peHHH, 
cneuH(J)HqecKHe ocoGchhocth, oTJinqaiomHe hx ot necTpoijBeTHOH ahkoh chhch jnouepHbi 
3anaaHoro TnHb-maHH, KaK, HanpHMep, GoJiee TycKJian OKpacKa BeHHHKa, pbixjibie 
KHCTH, npHCyTCTBHe UIHpOKHX CepnOBHAHbIX GoGob (Ha pn^y c KOJIbUeBH^HblMH) H T. A- 
FIoAoGHoe BneqaTJieHHe y MeHH ocTanocb h ot HaGjnoAeHHH 3KcnepHMeHTajibH0 nojiyneH- 
Hbix rnOpH^Hbix TnnoB (cm. Bbiuie). O^HaKO, H3y*iHTb GoJiee Gjih3ko 3tot Bonpoc h He 
HMeJi bo3mo>khocth. Ho, ecjiH Aawe aonycTHTb rnGpHAHoe npoHcxo>KACHHe ahkoh 
necTpouBeTHOM jnoijepHbi Ha 3anaAH0M THHb-niaHe, to h b stom cjiynae OHa npeACTaBJiner 
co6ok) BecbMa HHTepecHbift oGteKT a-tih AajibHeHinero (b ocoGeHHOCTH SKcnepHMeHTaJib- 
hoto) H3yqeHHH, a Tanwe a^h npaKTHKH. Jlejio b tom, hto jnoijepHa 3Ta npeACTaBJiner 
Gojibinoe pa3Hoo6pa3ne b OTHomeHHH xapaKTepa h BbicoTbi cTeGnen, (fiopMbi KycTOB, 
BeTBHCTOCTH, oGjIHCTBeHHOCTH, BCJIHHHHbl H (|)OpMbI JIHCTOHKOB H T. A- HecOMHeHHbIM 
HHTepec npeacTaBJiHiOT h GnojiorHnecKHe ee ocoGchhocth, Kan, HanpHMep, cnoco6- 
HOCTb npenpacHO pa3BHBaTbcn npn Gojibinon KaMe hhctocth nonBbi, BnJiOTb ao npo- 

H3p3CT3HHH Ha CKaJiaX, yCTOHHHBOCTb B OTHOIIieHHH TpHGHblX 3a60JieBaHHH, a B03M0)KHO 
H nopa>KeHHH nOBHJIHKOH —TOJIbKO B OAHOM CJiyHae MHOK) 6bIJI H3HA6H KyCT JIIOUepHbl, 
HMeBniHH MyqHHCTbiH HaneT Ha jiHCTbHx, h He 6ojiee nan b 1 — 2 cjiynanx GbiJia coGpaHa 
jiiouepHa, nopaweHHaH noBHJiHKOH. HecnojibKO GbiTb MoweT Hame (ho TO>Ke peAKo!) 
h 3aMeqaji pwaBHHHHbie tphGkh Ha JiHCTbnx. HcoGxoahmo Tanwe OTMeTHTb, hto y He- 
KOTopbix TnnoB jnouepHbi HaGjnoAaJiHCb noJi3yqHe ropH30HTajibHbie ctcGjih, HanoMH- 
HaMHHHe KopHeBHma, neM GbiJio oGycJioBJieHo ao h3bccthoh CTeneHH «AH(J)(J)y3Hoe» pacnpo- 
CTpaHeHne JHonepHbi b TpaBocToe b sthx cjiynanx. FIoAoGHoe HBJieHne Gbuio, HanpHMep, 
3aMeHeH0 mhokj 6jih3 c. HoBo-HHKOJiaeBCKoro b TiojibKyGaccKOM panoHe K)>KH0-Ka3ax- 
CT3HCK0H oGjiacTH Ha ceHOKOcax Ha ceBepHbix CKJioHax xojimob 6jih3 cena (1100 — 1200 m 
HaA yp. m.). 

YrjiyGjieHHoe H3yneHHe Bcero pa3Hoo6pa3HH ahkoh jiionepHU Ha 3anaAH0M TnHb- 
rnaHe 6e3 comhchhh hbjihctch oahoh h3 BecbMa Ba>KHbix b npaKTHHecnoM OTHomeHHH 
3aAaH. ^ 

B ahkom BHAe MHoroJieTHHH «chhhh» jnouepHa (M. sativa) b HaHGojibmeii Macce 
h pa3Hoo6pa3HH pacnpocTpaHeHa Ha 3anaAH0M THHb-niaHe b ApeBecHO-KycTapHHKOBOH 
30He. 1 HMeHHO C 3B0JIK)HHeH Me30(J)HJIbH0r0 HApa ApeBeCHO-KyCTapHHKOBOH paCTH- 
TeJIbHOCTH H CHHT3K) TCCHO CBH33HH0H 3B0JH0HHI0 H M. Sativa. MbICJIb 3Ta (no ApyTOMy, 
npaBAa, noBOAy) OTqeTJiHBo BbipaweHa H. M. KpanieHHHHHKOBbiM [ l0 ], KOTopbiii OTMe- 
naeT (cTp. 85) «. . .hccomhchho BMecTe c nepeABHweHHeM ApeBecHbix nopoA coBepinajincb 
He MeHee cjio>KHbie MnrpauHH TpaBHHHCTbix (})opM, coqeTaBiiiHxcH b onpeAeneHHbie 
(JjjiopHCTHHecKne KOMnjieKCbi, KOTOpue npHypoHHBajiHCb b OTAejibHbix 3Tanax cBoero 
pa3BHTHH K C0OTBCTCTByKJIIJHM THn3M JieCHOH paCTHTeJIbHOCTH». 

Hanoojiee npnMHTHBHbiMH (b CMbicne apcbhocth, a He npocTOTbi opraHH3auHH) 
TiinaMH ahkoh M. sativa cnenyeT cHHTaTb, c Moeii tohkh 3peHHH, BbicoKOpocnbie KpynHO- 


3 3oHa.ibHOCTb* pacTHTejibnoro nonpoBa 3anaanoro TnHb-maHH Be3Ae HH>Ke aaHa no M. B. 
KyjibTHacoBy [*]. 
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Phc. 1. Medicago ttanschanica Vass. 

1 —oGluhH bru; 2 — jihct c npwJiHCTHMKaMH, 3 — MauieMKa, 4 — 5 — Kpu.no, 6 — noAOMKa*. 
7 —6o6hk; 8-11 — y3rencKan mouepita: 8 —MauieMKa, 9 — 4>aar, 10 —Kpuno, 11 — noflOMKa (opw.). 
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UBeTHhie Me30(})HJibHLie THnu ee, pacnpocTpaHemiue Ha 3anaflH0M THHb-inaHe Ha OTKpu- 
Tbix KaMeHHCTbix CKJiOHax b apneBHHKax, a T3K>Ke no KaMeHHCTbiM peHHUM TeppacaM. 

B HecKOJibKO 6biTb MoweT H3MeHeHHOM BH^e 3 th >Ke THnu urnpoKO pacnpocTpaHemj H Ha 
oTKpbiTbix xoJiMHCTbix Me>KaypeHbHX h Boaopa3,neJiax Ha MeJiK03eMe, Ha BbicoTe ao 
2000 (2200) m, r/te pa3BHBaiOTCH BumeynoMHHyTue pocKOiimue h KpacoHHue 3JiaK0B0- 
pasHOTpaBHO-JiKmepHOBbie Jiyra. H 3 3JiaK0B 3,aecb b ocoSchhocth BbmeJineTCH ueHHbiit 
KOMnoHeHT jnouepHbi — KOCTep 6e30CTHbiH ( Bromus inermis Leyss.), 3^ecb T3K>Ke 
nacTbi: ewa cbopHan (Dactylis glomerata L.), THMO(J)eeBKa [Phleum Boehmeri (P. B.) 
Wib.], nbipeii [Agropyrum trichophorum (Link.) Richt.], A. repens (L.) P. B., rannaK 
(Festuca sulcata Hack.) h Ap- 

B 3THX yCJIOBHHX (b OCOSeHHOCTH Ha KaMeHHCTbix peHHbIX Teppacax H Ha KaMeHH- 
ctux CKJiOHax) JiiouepHa aoCTHraeT KOJioccaJibHbix pa3MepoB. 3^ecb Hepe^KO mo>kho 
H afiTH dapbie Kycru, HacHHTbiBaiomHe cothh CTeGjieii h HMeiomne BecbMa MaccHBHbie 
kophh co cjio>kho pa3BeTBJieHH0H KopHeBOH meiiKOH. Eme name KycTbi 3 th y>Ke pacna- 
JiHCb Ha «^0HepHHe» KycTbi h o6pa3yiOT KpynHue onarn, yaocTOBepmoiime CBoe KpoBHoe 
PO^CTBO yAHBHTeJIbHblM CXOflCTBOM B OKpaCKe UBdOB H B BereT3THBHbIX npH3H3K3X, 
HTO HBJIHeTCH eCTeCTBeHHbIM CJie^CTBHeM BereT3THBH0r0 pa3MH0>KeHHH 3THX paCTeHHH 
nyTeM pacna^a CTapbix KycTOB. Tpymio aa>Ke npH6jiH3HTejibH0 oueHHTb npo^oJUKHTejib- 
HOCTb >KH3HH 3THX OHaTOB — BO BCHKOM CJiy^ae OHa AOJDKHa GbITb BecbMa 3HaHHTeJIbH0H. 
riepBbie 3Tanu sbojiiouhh JinmepHU ecTecTBeHHO CBH3biBaiOTCH c ee paccejieHHeM b npe- 
flejiax ApeBecHO-KycTapHHKOBOH 30 hu. 3Aecb nieji npouecc OTGopa ee ranoB, npn- 
CnOCObJieHHblX K pa3JIHHHUM MeCTHblM SKOJIOrHHeCKHM yCJIOBHHM. THnbI 3TH KB3JIH(J)H - 

HHpyioTCH mhok) npe^BapHTeJibHO nan pa3H0BHAH0CTH, h hmchho 3Ta CHCTeMaTHHecKan 
^KaTeropHH, Kan MHe KaweTcn, hbjihctch 3£ecb npaKTHHecKH*HaH6oJiee b3>khoh. BoJiee 
TJiybOKHH aHaJIH3 pa3JIHHHbIX THnOB M. sativa, C yneTOM HHAHBHAyaJIbHblX OTKJIOHCHHH 
noKa, b CHJiy He^ocTaTKa cooTBeTCTByiomero MaTepnaJia, 3aTpyaHHTeJieH. 

Ho Aawe b npe^ejiax ApeBecHO-KycTapHHKOBOH 30Hbi Ha BCTpenaiomHXCH 3 Aecb 
ynacTKax cTenHOH THnnaKOBo-KOBbijibHOH pacTHTejibHOCTH JwmepHa noKa 3 biBaeT ywe 
3aMeTHyio /tenpeccnio h pa3BHBaeTCH b bhac ocoGoh CBoeo6pa3HOH hh3kopocjioh pa3H0- 
bhahocth, OTJiHnaiomeMCH cjiabuM njio/toHomeHHeM. MecTaMH >Ke b Gojiee cyxHx ynacT- 
Kax (HanpHMep, cpe^H ran^ana) OHa h BOBce He pa3BHBaeT 6o6ob. Ka3aJiocb 6 bi ^ajib- 
HeHinee pacnpocTpaHeHHe JinmepHU HH>Ke — b Gojiee cyxne 30Hbi — hjih BOBce He- 
bo3mo>kho hjih n<e oho 6 yaeT conpoBOJKaaTbcn ^aJibHeiimeH ee GnoJiorHHecKOH 
Aenpeccnen, KOTopan npaKTHHecKH CBe^eT ynacTHe JinmepHU b TpaBocToe k MHHHMyMy. 
O^HaKO, 3to 0Ka3biBaeTcn He Tan — h b KOBbiJibHO rannaKOBOH 30He, h Aawe b eme 
HH>Ke JiejKamen 3one nupeHH0-pa3H0TpaBHbix CTeneii BUCTynaioT ocobue THnu 
JiiouepHU — >KH3HecT0HKHe, xoporno pa3BHBaiomHecH 3^,ecb b GoJiee ywe 3 acynuiHBUX 
ycjiOBHHx. Ho 3th THnu, Kan MHe KaweTCH, ywe GoJiee y^aJieHu ot M. sativa , hokcjih 
obuHHueee pa3H0BH/tH0CTH, cto Jib nacTue b 30He ^peBecHO-KycTapHHKOBOH pacTHTeJib- 
hocth. Kan noKa 3 UBaeT ^enpeccHH M. sativa b 30He THnnaKOBO-KOBUJibHux CTenen — 
AaJibHeHinee h ycneniHoe ee npo^BH>KeHHe bhh3 motjio ocymecTBHTbcn Jinuib Ha 6a3e, 
ecjiH Tan mojkho BUpa3HTbcn, KaHecTBeHHoro nepeJioMa HacJieACTBeHHOH npHpo^u ee 
opraHH3Ma, nepejioMa 6 oJiee rjiyGoKoro, hokcjih Te H3MeHeHHH, KOTOpue OHa ncnuTU- 
Bajia b apeBecHO-KycTapHHKOBOH 30He Ha (J) 0 He b oGmeM cxo^hux reorpa<{)HHecKHX 
(b ocobeHHOCTH KJiHMaTHHecKHx) ycjiOBHH h KOTopue npHBeJiH k oGocoGjieHHK) pH^a ee 
MecTHUx ( 3 KOJiorHHecKHx) pa 3 H 0 BHAH 0 CTeH. C buxoaom bhh3 M. sativa, KaK H ywe 
oTMeTHJi, npeTepneJia rJiyboKHe H3MeHeHHH. Ee3 comhchhh GHOJiornHecKH 3to CKa 3 aJiocb 
upoKae Bcero b Sojibnien ee Kcepo<})HJiH3auHH. Mop<})OJiorHHecKH 3to xoporno Bupa3HJioci> 
b ee MejiKouBeTHOCTH h MeJiKonJioflHOCTH. Hmchho no^obHue opHrHHaJibHue THnu 
AL sativa HaSjnoAaJiHCb mhok) b paiiOHe r. OpyH3e (ceBepHan KnprH3HH) b nupeiiHOH 
3anaAHHe (cpe^H 3JiaKOBO-nojibiHHOH CTenn), a T3K>Ke Ha xoporno ocBemeHHUX me 6 He- 
B3TUX CKJiOHax CpeflH pa3pe>KeHH0H KOBbIJIbHOH pacTHTejibHOCTH. riOBHAHMOMy, nono6- 
Hue >Ke THnm uinpoKO pacnpocTpaHeHU b k»khoh KnprH3HH — b Y3reHCK0H npeAropHoii 
CTenn. Mhc He npHuiJiocb 6 uTb b Y3reHCK0M panoHe, o/maKO, b 1939 r. h Habjiio^aji 
JiioyepHy, BupauieHHyio (6e3 noJiHBa!) k ceBepo-3anaAy ot r. <PpyH3e Ha onopHOM nyHKTe 
KnprH3CKoro h.-h. HHcmryTa jkhbothoboactb3) H 3 ccmhh ahkoh y 3 reHCK 0 H JiiouepHU, 
coSpaHHUx b k)>khoh KHprH3HH. 3Ta Jiiouepna npeacTaBJWJia C 06010 necTpyio CMecb 
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pnAa pa3H0BHflH0CTeM (h (j)opM) npn BbiAepwaHHOCTM, oa,HaKO, ee ocHOBHoro npH3HaKa, 
MMeHHO — MeJIKOnJIOAHOCTM H MCJIKOUBCTHOCTH. TaK>Ke H BHJ,eJl paCTeHHH, CoSpaHHbie 
H. B. BbixoAueBbiM h ero coTpyAHHKaMH b k»khoh Khpth3hh — b Y3reHCK0M paiioHe, 
noATBepHCAaiomne moh coo6pa>KeHHH o H3JIHHHH b 6ojiee 3acywJiHB0H oSjiacTH 3anaAHoro 
THHb-IIiaHH (oSJiaCTM, nOBHAMMOMy, COOTBeTCTByiOmeM nbipeMH0-pa3H0TpaBH0M CTenw) 
ocoSbix TMnoB, KOTopbie y>xe Ha3BaHbi MecTHbiMH npaKTHKaMH «ahkoh y3reHCK0H jiio- 
i^epHOM». Tnnbi 3th, nan yKa3UBaJiocb Bbime, oTJiHnaiOTCH ot HacTonmen M. .sativa cBoeK 
MejiKonjioa,HOCTbK) h MeJiKOi^BeTHOCTbio, b BHAy nero HeBOJibHO npnxoAHT MbicJib 06 
OTO>Ka.ecTBJieHHH MX c M3BecTH0M rojiySoii JiioijepHOH (Af. coerulea Less.). 3Aecb Ha.M 
npnAeTCH ocTaHOBmbCH Ha npH3HaKax, oTJiHnaiomHX HHTepecywmHe Hac THnbi Af. sa¬ 
tiva ot Af. coerulea. ripened Bcero 3Aecb hcoSxoahmo o/MeTHTb ra6nTyaJibHoe oTJiHHne 
Ahkoh y3reHCK0H jnouepHbi ot rojiy6oH JiiouepHbi. Y3reHCKan jiiouepHa oSjiaAaeT rpy- 
6bIMH H BUCOKHMH (HJIH A-3HHHbIMH y npOCTepTO BeTBHCTbIX paCTCHHH) CTeSJIHMH, Hecy- 
ihhmh KpynHbie jihctohkh, b to BpeMH xax Af. coerulea HBJineTCH pacreHHeM 3HanHTejibHo 
6ojiee «He>KHoro» CKJiaAa. BnojiorHHecKH y3reHCKan JiioijepHa oTJiHHaeTCH TeM, hto pa3- 
BHBaeTCH OHa Ha xoporno npoMbiTbix jieccoBbix h meSHeBaTbix nonBax, npw oTcyTCTBHH 
3acojieHHH, b to BpeMH nan Af. coerulea npeACTaBjineT co6ok> twi, cneijHajiH 3 HpoBaHHbiH 
B OTHOIIieHHH npOH3paCTaHHH, TJiaBHblM 06pa30M, Ha 3aC0JieHHbIX nOHBaX, B HeM, KaK 
H3BecTH0, h 3aKJiiOHaeTCH ee Sojibiiioe npaKTnnecKoe 3HaneHHe. HcoSxoahmo Tax>Ke 
oTMeTHTb h to oScTOHTejibCTBO, hto y3reHCK3H ahk3h SorapHan JiiouepHa y>xe BBeaeHa 
b KyjibTypy b KJiacce «chhhx noceBHbix JiiouepH* (Af. sativa ) h npoTHBonocTaBJieHHe ee 
«chhhm JiK>uepHaM» b KanecTBe oco6oh «rojiy6oH JHOuepHU» (Af. coerulea ) BpHA Jin yAep- 
wajiocb 6bi b npaxTHKe — b oco6chhocth ecjiH ynecrb to o6cTOHTejibCTBO, hto noJiHBHan 
KyjibTypHan y3reHCKan JiwuepHa (KOTopan noHTH HaBepHoe nponcxoAHT ot ahkoh 60- 
rapHOH y3reHCK0H JiiouepHbi) y>xe coBepmeHHO hcho hbjihctch chhch jnouepHOH 
(Af. sativa ) h hhk3k He Af. coerulea. B BHAy Bcero 3Toro h cmrraji 6u 6oJiee npaBHJibHbiM 
paccM3TpnBaTb AHKyio SorapHyio «y3reHCKyK)» jnouepHy b KanecTBe noABHAa o6hkho- 
BeHHoii CMHen JiiouepHbi (Af. sativa ). Y3reHCKan JiiouepHa npeACTaBJineTCH MHe ranoM 
mohoamm, HeAaBHO o6oco6hbiiihmch ot Af. sativa h npncnocofDJieHHbiM k >kh3hh b ycJio- 
bhhx cyxHX npeAropHbix nbipeiiHWx CTeneii rop CpeAHew A3hh. 3to nojioweHHe MoweT 

6biTb noATBep>KAeHO nan AepwBaTHocTbio pHAa Mop^ojiorHHecKHX npn3HaK0B y3reHCK0M 

jnopepHbi (HanpHMep, ee MeJiKouBeTHoeTb, MejiKonnoAHocTb), Tax h MOJiOAOCTbK) nbipeii- 
Hbix CTenew BooSme, nan 3to noKa3aJiH HCCAeAOBaHHH H. <I>. ToHnapoBa h n. H. 
OBHHHHHKOBa [ n ], OTMeTHBniHX, hto A-™ nupeiiHbix CTeneii b pejioM xapaKTepHa HeBbi- 
pa60T3HH0CTb (J)J10pHCTHHeCK0r0 npO(J)HAH, HTO XapaKTepH3yeT MOJIOAbie (jjopMaUHH, 
HaxoAHiiiHecH b npopecce (J)opMHpoB3HHH. X(a)Ke ecjiH npHHHTb pa3BHBaeMyio b nocJieA- 
Hee BpeMH n. H. Obhhhhhkobhm KOHuenuHK) btophhhocth nbipeiiHbix CTeneii, B03HHK- 
HOBeHHH hx b pe3yjibTaTe A-anTejibHOH pacnaniKH npeAropHbix TeppHTopHH, to h b 3tom 
cjiynae AcpuBaTHocTb y3reHCK0H JiiouepHbi noATBepncAaeTCH. 

ripn AaJibHenmeM npoABn>KeHnn bhh3 jnopepHa nonaAaeT b ycJioBHH eme 6ojiee 
3acyniJiHBoro kjihm3T3. Ynce b 30He nbipefiHbix CTeneii cpeAHee roAOBoe kojihhcctbo 
OCaAKOB COCTaBJIHeT OKOJIO 400 MM (npOTHB 500 MM CJIHUIKOM 30HbI THnHaKOBO-KOBbIJIbHbIX 
CTeneii). B 6ojiee hh3ko pacnoAOHceHHoii 30He 3(J)eMepoBoii pacTHTejibHocTH roAOBoe 
KOJinnecTBO ocaAKOB hchhcjihctch Bcero y>xe b cyMMe okojio 200 mm. B ycjioBHHX CTOJib 
SojibuioH cyxocra ecTecTBeHHo h 3B0JH0UHH jnouepHbi npHHMMaeT ocoSbiii xapaKTep: 
3Aecb jnopepHa MonceT cymecTBOBaTb AHuib b ycjioBHHX nocTOHHHoro oSecneneHHoro 
yBJia>KHeHHH, coo6pa3HO neMy OHa h BCTpenaeTCH TOJibKO BAOJib apbiKOB, penex, boaocmob 
h t. n. 3Aecb ywe HaSjnoAaBinaHCH mhoio jnopepHa npHoSpeTaeT Sojibinoe cxoactbo 
c rojiySoii mouepHoii (Af. coerulea). Ochobhhm 3aTpyAHeHneM k otohcagctbachhio ee 
c Af. coerulea , Ha moh b3tjiha, hbjihctch to oGcTOHTejibCTBO, hto Af. coerulea HMeeT, 
KaK H3BCCTH0, IJBeTbl 0AH006pa3H0M (CHHeil) OKpaCKH, B TO BpeMH KaK 3 anaAH 0 THHb- 
inaHCKan «Af. coerulea » o6jiaAaeT ubct3mh caMoii pa3JiHHH0H OKpacKH, hto noATBep>KAaeT 
KpoBHyio CBH3b 3toh jnopepHbi c ahkoh THHbinaHCKOH Af. sativa. BnponeM Ha lore (Ha¬ 
npHMep, b panoHer. TaniKeHTa) b 30He Hcne3H0BeHHH nojiHxpoH3Ma y JiiouepHbi BooSme 
h THHbmaHCKaH Af. coerulea HMeeT y>Ke OAHOo6pa3Hbie CHHe-(J)HOJieTOBbie ubctu. B to >Ke 
BpeMH h Af. coerulea Less. var. melilotoides Grossh. (Ha KaBKa3e) HMeeT 6jieAHbie UBeTbi 
()KeAT0B3Tbie). OKOHHaTeJIbHO peiUHTb Bonpoc 0 CHCTeMaTHHeCKOM nOJIOHCeHHH THHblliaH- 
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cKoii M . coerulea h ceftqac 3aTpynHniocb. B. Jl. Fojioakobckhh KaK 6yATO 6bi ckjiohch 
paccMaTpHBaTb ee b xanecTBe ocoSoro BH^a. J^narH03bi HaivieqeHHbix no^BH^oB h pa3H0- 
BH^HOCTeH ahkom M. sativa Sy^yT aaHbi mhok) b bh^g ocoSoro CHCTeManwecKoro o63opa. 

B 3aKJiK)qeHne h npHHOiuy HCKpeHHioK) 6jiaro,aapHOCTb E. H. lIlTeKHSepr 3a ee 
ueHHyio noMomb b Moeft paSoie no n3yqeHHK) 3anajH0THHbiiiaHCKnx jnoqepH. 
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I. T. VASSILCZENKO 

Beitrage zum Studium der mehrjahrigen Luzerne des Westlichen Tian-Schan 

Zusammenfassung 

Der Verfasser macht eine Reihe neuer Angaben iiber die mehrjahrigen wilden 
Luzernen des Westlichen Tian-Schan und weist auf die praktische Bedeutung ihres 
Studiums hin. 
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B. H. KPE4ET0BM4 

PaKHTHHKH BOCTOHHOff EepOIlbl 

(nojiyqeHO 12 XII 1938) 

Haiim paKHTHMKM MaJio H3yneHbi: ecjin no 3anaAno-eBponeHCKHM paKHTHHKaM 
cymecTByeT Soraian cneunaAbHaH Jimepaiypa, h cnHOHHMHKa hx ywe nepeBajmjia 3a 
IIOATblCHHH Ha3B3HHH, TO no paKHTHHKaM Hamero Coi03a H3BeCTHbI Bcero TOAbKO TpH 
paSoTbi: 1 A. n. CbipeiimHKOBa «3aMeTKa o Cytisus ratisbonensis Schaeffer h Cytisus 
ruthenicufr, Fischer* (Tp. Bot. ca^a lOpbeBCKoro yHHB. XIII, 1912, cTp. 207 — 209), 
E. B. ByjibtJia «K 3ha6mhhhoh (Jjjiope KpuMa» (TaM >Ke, CTp. 202—207 — o Cytisus poly- 
trichus M. B.) h H. K. nanocKoro «P3 khthhkh ioro-3anaAHOH Pocchh» (Tp. Bot. Ca^a 
lOpbeBCKoro yHHB., XV, 1914, CTp. 91 — 100). PaSoTbi sth, Kan bhaho y>Ke H3 hx 3aroAOB- 
KOB, AHCTO MeCTHOrO 3H3HeHHHaBTOpbl HX, paSOTaBIHHe B npOBHHUHaJIbHbIX yCJIOBHHX 
(MocKBa, XepcoH), He HMejiH bo3mo>khocth Hcnojib30BaTb noJiHOCTbio hh cymecTByiomyio 
jiHTepaTypv, hh oSuiHpHbie koaackuhh, HMeBrnnecn b to BpeMn b repSapnnx BoTaHH- 
necKoro caA,a h AnaAeMHH HayK. TeM He MeHee, sth paSoTu, CAeJiaHHue KpynHeHiiiHMH 
HaiHHMH (J)JIOpHCTaMH, HBAH10TCH B3)KHbIM UiarOM B EfiJte H3yqeHHH 3T0H 3anyTaHH0H 

rpyrniu 6 o6obux. 

MHe npHiHJiocb 3aHHMaTbcn paKHTHHKaMH a-nh «<t>jiopbi CCCP»; HajiHHHe SoJibuinx 
KOJuieKUHH b repSapHHX AnaAeMHH HayK CCCP h JlecoTexHHnecKOH anaAeMHH b JIchhh- 
rpa^e, 3aKAK>HaiomHX b ce6e nonTH Bee H3 paHee onncbiBaBuinxcH bhaob pbkhthhkob 
b aBTopcKHX o6pa3uax h npHMeHeHHe npHKHTOH npn o6pa6oTKe (Juropw CCCP KOHijen- 
Uhh THna (a He JiHTepaTypHOH npeeMCTBeHHocTH b noHHMaHHH bhas), AaeT MHe HeKOTO- 
pyio yBepeHHOCTb b tom, ato b3ht3h mhokj Ha ce6n 3aAaqa BbiHCHeHHH cocTaBa Harnnx 
paKHTHHKOB, BhinoAHeHa 6ojiee hah MeHee yAOBAeTBOpHTeAbHO. XlaAbnenuiee yTOAHeHHe 
KaK rpaHHU npeAAaraeMbix mhokj HH>Ke bhaob, TaK h hx pacnpeAeAeHHH h 3i<oAorHH, 
HBAHeTCH y>Ke onepeAHOH 3aAaneH MecTiiux (Jjaophctob h KpaeBeAOB, 3a kotopumh Qyner 
OKOHHaTeAbHOe CAOBO. 

B HacTOHmeii CTaTbe h xony KOCHyTbCH TOAbKO npeACTaBHTeAen HanSoAee 3any- 
tshhoh rpynnu Tubocyiisus DC., TaK KaK ocTaAbHbie pbkhthhkh (noHHMaeMbie 
k TOMy >Ke bo «<t>AOpe CCCP» KaK ocoSue pOAbi — Laburnum, Teline, Sarothamnus 
h Lembotropis) TpyAHOCTeii He npeACTaBAHioT. 

K. <t>. JleAeOyp, AaBuiHH nepBMH KanHTaAbHUH cboa no3H3HHHM no (JiAope GbiBineH 
Pocchhckoh HMnepHH, npHHHMaeT H3 rpynnu Tubocytisus DC Bcero 5 bhaob: Cytisus aust- 
riacus L., C. capit at us Jacq. C. hirsutus L., C. supinus L., h C. biflorus L’Herit. 

BhAU 3TH Tp3KT0B3HbI B OAeHb IHHpOKHX paMKaX, TOrAa KaK ero npeAIIieCTBeHHHKH 
npHHHM3AH H BUAeAHAH (H npH 3T0M C HeCOMHeHHO SOAbUieH TOAHOCTbK) H OnpeAeACH- 
nocTbK) 2 ) eme pnA bhaob. TaK, B. Beccep (1822) h 3. SiiXBaAbA (1830) npHHHMaAH 
h 0TAHH3AH ot Cytisus austriacus KaK hchto oco6oe — Cytisus leucanthus (CBeAeHHbiH 
JleAeSypoM Ha cTeneHb pa3H0BHAH0CTH C. austriaci ), a ot C. biflorus — Cytisus ruthe- 
nicus Fisch. (bha, xoth h He onHcaHHUH <t>. <t>HinepoM, ho pa30CAaHHUM hm ueAOMy paAy 
SoTaHHKOB - coBpeMeHHHKOB); eme paHee, <t>. A. MapmaAA-BHGepuiTeHH (1808) 
otahaha cboh KpuMCKHH Cytisus polytrichus ot C. hirsutus L., a >K. 3. >KHAH6ep (1781) 
H3 C. supinus L. bmacaha ahtobckhh C. pubescens Gilib., BnocAeACTBHH (b 1798 r.) 


i He CMHTaji aaMeTKH fl. H. J1 htbhhob3 o Cytisus pallidus Kern, b Tp. Bot. My3. AH, 1916, 
CTp. 130. 

2 KaK 00 3T0M MOJKHO CyAHTb nO HX repOapHHM H OnHCaHHHM. 
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nepeMMenoBaHHbiM hm b C. lithuanicus Gilib. Tbkhm o6pa30MK. O. JleAeSypHe HenMeji, 
noBHAMMOMy, bo3mo>khocth, npH KpaHHeii orpaHHqeHHoCTH H3BecTHoro eMy MaTepnajia, 
pa3o6paTbCH b hhx. IIoaTOMy Bnojme noHHTHo, hto nocjieAyiomHe (Juiopncrbi (3. JIhh- 
AewiaH, JI. rpyHHep h ap-)> 3HaBiiiH6 paKHTHHKH b npHpoAHoii oScraHOBKe, npoAOJDKaJin 
hx pa3jnmaTb 6ojiee apo6ho h Aa>Ke ycraHaBJiMBaTb HOBbie. Tax, 3. JlHHAeMaH (1867, 
1875) BbiAejiHJi eme Ha YKpanHe MoxHaTO-BOJiocncTbiH C. elongatus W. K. (o neM BCK0Jib3b 
ynoMHHaeT h Jle,a,e6yp b npHMeqaHHH k CBoeMy C. biflorus) h C. communis Lindem. = 
= C. biflorus + ratisbonensis auct., a JI. rpyHHep (1868) h W. PeMaH (1872) ycraHOBHJiH 
HOBbie BHAbi: necqaHbiH — C. borysthenicus Grunn. h CKaJibHbiH — C, graniticus Rehm. 
BbiuieAHieM b 1869 r. pa6oTe A. KepHepa «Die Abhangigkeit der Pflanzengestalt von 
Klima und Boden» ajih Haurnx npeAejioB npHBojfciTCfl rnnpoKo TpaKTOBaHHbin C. albus 
Hacq. (= C. leucanihus auct. -f C. leucanthus Waldst. et Kit., ex p.). Eme SoJiee 
umpoKyio TpaKTOBKy 3Tor«o HHKJia 6ejio- h 6jieAH0-rmeTK0Bbix ioro-3anaAHbix paKHTHHKOB 
Aaji B. Ejiohkhh (1885) b cbocm C. variabilis (rAe oh cocahhhji bocahho C. leucanthus 
W. K., C. albus Hacq. h C. pallidus Schrad.). BnocjieACTBHH (1895) oh, oahhko, ot- 

Ka3aJICH OT 3T0H TpaKTOBKH H BblAeJIHJI H3 CBOero COnSpeCieS ABa BOCTOqHO-raJIHHHHCKHe 
BHAa — C. Kerneri h C. podolicus, ocraBiiiHecH HeH3BecTHbiMH MOHorpaiJiy ioro-3anaAHbix 
paKHTHHKOB H. nanocKOMy (1914). OAHOBpeMeHHo c B. Bjiohkhm, rajiHimncKHH >Ke 
Sothhhk 3. BojiomaK (1886) onncaji h oSocHOBaji KaK xopomnn bha crapHUHbiH (Jimiie- 
PObckhh C. ruthenicus. 

Thkhm o6pa30M, BKJiKmn HeMHorne bhabi, npHBeAeHHbie ajih- 4>aopbi no3>Ke hjih 
onncaHHbie ywe b Harne BpeMH, npeACTaBHTeJin rpynnbi Tubocytisus DC. ajih Harnero 
Coio3a MoryT 6biTb npeACTaBJieHH b BHAe CJieAyiomHX AByx cnncKOB: 


C. austriacus L. (1763) 

C. leucanthus Bess (1822) 
C. capitatus Bess. (1822) 
C. albus Hacq. (1790) 

C. albus Kern. (1869) 

C. variabilis Blocki (1885) 
C. variabilis Pacz. (1914) 
C. Kerneri Blocki (1895) 
C. podolicus Blocki (1895) 
C. pallidus Litw. (1916) 


C. biflorus Bess. (1822) 

C. biflorus Ldb. (1842) 

C. ruthenicus Fisch. (1822) et Wolosz. (1868 
C. hirsutus M. B. (1808) 

C. supinus Ldb. (1842) 

C. hirsutissimus Koch (1847) 

C. elongatus Lindem. (1867) 

C. pubescens Gilib. (1781) 

C. lithuanicus Gilib. (1798) 

C. ratisbonensis Gilib. (1881) 

C. borysthenicus Grunn. (1868) 

C. communis Lindem. (1867) 

C. polytrichus M. B. (1808) 

C. colchicus N. Alb. (1895) 

C. caucasicus Grossh. (1928). 


yiiOMHHyTbie BHa^ajie HeMHoroqncjieHHbie eraTbH 3aTponyjiH TOJibKO HeSojibiuyio 
nacTb npHBeAeHHbix Bbmie bhaob, a hmchho JI.. n. CbipeniimKOB KOCHyjicn TOJibKO Bonpoca 
o Tpex BHAax: C. ratisbonensis Schaeff., C. ruthenicus Fisch. h C. lithuanicus Gilib., 
ho He peniHJi ero b OTHomeHHH nocjieAHero h HenojiHO peniHJi ero b OTHomeHHH C. ruthe¬ 
nicus Fisch. W. nanocKHH yrjiy6nji noHHMaHHe C. ratisbonensis h C. ruthenicus , yroHHHJi 
C. capitatus Scop. C. borysthenicus Grunn. h BBeji b Harny (Juiopy C. variabilis Blocki 
b hobom orpaHHHHTejibHOM TOJiKOBaHHH (C. albus -f leucanthus auct. ross.), c neM He 
corjiacHJicji JI. H. JIhtbhhob* iiphhhbhihm A-Jifl Hauinx pejiHKTOBbix MejioBbix coo6mecTB 
YnpaHHU eme oaho 3BeH0 H3 stoto conspecies (sensu Blockii) — C. pallidus Kern. 
B 1928. r. A. A. rpoccreiiM, b CHJiy HencHocra h oahoctopohhoctii onepTaHHH C. ruthe¬ 
nicus Fisch., npeAJio>KeHHbix JI. fl. CbipeniimKOBbiM, btophhho onncaji stot bha Kan 
C. caucasicus Grossh. 

npHBeAeHHbie Bbmie b AByx CTOJiSpax bhah xopouio pa3jiH9aiOTCH Apyr ot Apyra 
(KaK HHKJibi) CTpoeHHeM .copBeTHH: BiiAbi nepBoro BcerAa HMeiOT mwTKOBHAHO-rojioB- 
qaioe cormeTHe h 3a hhmh mo>kho coxpaHHTb, i<aK sto AeJiaeT BpHK3 (1894), hmh 
Aulonix Rafin.; y bhaob BToporo imeTbi pacnojiOKeHU b na3yxax jiHCTbeB noMTH no 
seen AJiHHe MOJioAbix no6eroB, oTqero coimeTHe HMeeT KOJiocoBHAHyio hjih (npH oahocto- 
poHHeM pacnojioweHHH pBeTOB) rpe6eHqaTO-KOJiocoBHAnyio, BepHee, rpeSeHHaTO-KHCTe- 
BHAHyio (JiopMy; 3Ta rpynna, no HHimnaTHBe Toro >Ke EpHK3, iiocht Ha3BaHHe 
Diaxulon Rafin. Pa(})HHecK (1838), ot KOToporo 3anMCTBOBaHbio6a3THHa3BaHHH, bcbohx 
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«Sylva Telluriana* noHHMaji 06a ijHKJia Kan oco6hie poam, mo eABa jih ocHOBaTejibHo, 
TaK KaK cpeflu pacTeHHH nepBoii rpynnbi npH noAxoAHiAHX ycjiOBHHX mo>kho HafiTii 
OTAeJlbHbie 3 K 3 eMnJIHpbI C CHJIbHbIMH (TeHCBblMH) no6eraMH, HMeWIUHMH KOJIOCO- 
BHAHoe UBeTopacnojio>KeHHe, mo oqeHb HarjiHAHO noKa 3 biBaeT B 03 HMKH 0 BeHHe iuhtko- 
BHAHoro THna coijBeTHH H 3 couBeTHH THna Diaxulon. JlpyrHx >Ke pa 3 JiHHHH, KOTopbie 
AaBajiH 6bi npaBO Ha coxpaHeHHe hx, xoth 6m b BHAe noApOAOB, o6e rpynnM 
He HMeiOT. 

OAHOBpeMeHHO HajiHqne sthx aTaBHCTHHecKHX peBepcnn b rpynne Aulonix AaeT 
HenoTopoe npaBO Ha 3aKJiioqeHHe o btophhhocth h, TeM caMMM, o 6ojibineH mojioaocth 
3 toh rpynnbi, xoth OKOHHaTejibHbiH otbct Ha sto MonceT 6MTb nojiyqeH Jimnb nyreM npw- 
THHecKoro n cpaBHHTejibHO-reHeTHsecKoro H3yqeHHH Bcero MHoroo6pa3HH 6ajn<aHo- 
AaKHHCKHX paKHTHHKOB. 

LJhkji mHTKOBHAHO-roJiOBHaTMx Aulonix (Rafin.), npH aHajiH3e OTHoenmerocH 
k hhm rep6apHoro MaTepwajia, jierKo pacnaAaeTcn Ha ABe rpynnM no oco6eHHOCTHM 
CBOerO pa 3 BHTHH. 

Oahoh rpynne (HaH6ojiee o6mhhoh h o6iiihphoh) cbohctb6hho AaBaTb coimeTHH 
TOJibKO oahh pa 3 Ha KOHijax no6eroB HMHeniHero roAa, TorAa Kan Apyran rpynna AaeT 
con;BeTHH ABa>KAM b roAy — cHamuia Ha KOHiiax CTapMX BeTBen, a 3 aTeM Ha KOHiiax 
30 hthkobhajio pa 3 pacTaiomHXCH BOKpyr 3 thx CTapMX BeTBen mojioamx no6eroB; no- 
cjieAHne 3 an;BeTaK)T 3 HaHHTejibHo no 3 >Ke, Toraa, kotas CHAHmee y hx ochobhhhh coimeTHe 
y>Ke AaeT njioAbi; 3 Ta oco6eHHOCTb npwAaeT u;BeTymHM qacTHM pacTeHHH coBepmeHHo 
CBoeo 6 pa 3 HMH o6jihk. 

K nepBOH rpynne oahh>kam nBeTymwx bhaob npnHaAJie>KHT, npe>KAe Bcero, ninpono 
y Hac pacnpocTpaHeHHMH C. austriacus L. CiOAa >Ke othochtch 3 HaqHTejibHaH qacTb 
MaTepnajia, Ha 3 biBaBinerocH CTapbiMH aBTopaMH KaK C. leucanthus , a PlaqocKHM — KaK 
C. variabilis. CiOAa TaK>Ke nonaAaeT h jihtbhhobckhh C. pallidus. 

Xlpyran >Ke, AaJieKO HeoAHopoAHan qacrb MaTepnaaa, TaK>Ke oTHOCHBinerocH to 
k C. leucanthus, to k C. variabilis , HMeeT oco6eHHOCTH noBTOpHoro uBeTeHHH, mo pe3K0 
CKa 3 MBaeTCH Ha nx BHeniHeM o6jiHKe. 

Pa3o6paTbCH b sthx rpynnax no3BOJiHeT TOJibKO aHajiH3 ayreHTHqecKoro h Tono- 
TwnHHecKoro MaTepnajia h cooTBeTCTByiomHX hbtopckhx onncaHHH. 

npencae Bcero, cbohmh coBepmeHHo OTHeTJiHBbiMH npH3HaKaMH JierKo OTAejineTCH 
C. austriacus L. 3to bo scex qacTHX rycTO, kopotko h npHHcaTO BoaocncTMe pacTeHHH, 
c jiaHiieTHMMH h y3K0JiaHijeTHMMH aojihmh jiHCTbeB h >KejiTMMH UBeTaMH. CaMoe JIHH- 
HeeBCKoe Ha3Bamie C. austriacus — pakhthhk aBCTpHHCKHH — no3BOJiHeT, HecMOTpn 
Ha yKa3aHHH JlHHHen, «Habitat in Sibiria (noA Cn6Hpbio JlHHHen noHHMaji wro-Bocroq- 
Hyio Pocchk) Boo6me), Austria, Italian 1 cwraTb, comacHO KOHijeniiHH THna, Han- 
6ojiee THnwHecKHM MaTepnaji H3 Abctphh h BeHrpnw. ABCTpo-BeHrepCKne H<e h 6oreM- 
CKHe npeACTaBHTejin stoto BHAa, no cpaBHeHHio c HaniHMH yKpaHHCKHMH, HMeiOT pHA 
pa3JiHHHH, BbipajKaiomHXCH, rjiaBHMM o6pa30M, b xapaKTepe onymeHHH: aBCTpHHCKne 
pacTeHHH HMeiOT hbho inejiKOBHCToe c cepe6pHCTMM otjihbom onymeHHe, 6ojiee rycroe 
Ha qameHKe h JiHCTbnx, Ha nocjieAHHX maBHan >KHJiKa eABa pa3JiHHHMa b BHAe njiocKoro 
BOJiocncToro BHJiHKa, totaa KaK yKpanHCKne pacTeHHH HecyT 6ojiee rpy6oe cepo-3e;ieHoe 
h TycKJioe onymeHHe, Ha qainenKe h JiHCTbnx MeHee rycToe, 6jiaroAapn qeMy jkhjikh 
JIHCTa OTHeTJIHBO BHAHbl. KpOMe TOTO, yKpaHHCKHe pacTeHHH HMeiOT He CTOJIb OCTpMe 
h y3KHe aojih JiHCTbeB. 3th oco6eHHOCTH no3BOJiHK)T paccMaTpHBaTb Hamn pacreHHH 
KaK oco6yio pacy, ajih KOTopoii mo>kho 6mjio 6m ncnojib30BaTb hmh C. graniticus Rehm. - 1 

Ot C. austriacus AaJiee xopomo otahhaiotch cpaBHHTejibHO cjia6o onymeHHMe 
(oco6eHHO 3 to bhaho Ha qameHKe h BepxHeii noBepxHOCTH JiHCTbeB, KOTopan hhotaa 
coBepmeHHo rojian) 6ejio- h 6jieAH0-n;BeTK0BMe pakhthhkh, onpeAeAHBmHecn BeccepOM 
(1822) KaK C. leucanthus W. K. (ex parte), a Ejioukhm (1885) h PlaqocKHM (1914) KaK 
C. variabilis Blocki. CpaBHeHHe sthx pacTeHHH, nponcxoAHmHX H3 3anaAHoii YKpaHHM, 
c CHHTnnaMH HacTonmero C. leucanthus BaAbAmTeiiHa h KHTafi6ejiH H 3 BaHaTa, HMeio- 

1 B MTajiuH BHAa, Ha caMOM Ae.ie, neT. 

- Kan BbiflCHHJi H. riaHOCKHH, b repoapHH PeMaHa b KpaKOBe (cm. Act. Soc. Bot. Polon., II, 
1, 1904, dp. 65) C. graniticus ecTb npocTO (JjopMa C. austriaci ; bha >ne, rrOHHMaBUiHHCH H. IlaqocKHM 
noA 3 Thm HMeHeM, no^yqHjr b cnjiy atoro HOBoe hma C. Skrobiszewskii Pa(^. 
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iuhmhch y Hac b repSapnnx lllpaAepa, MepTeHca h JIeAe6ypa, jwnib noATBep>KAaeT 
npaBHJibHocTb c6jiH>KeHHH, CAeJiaHHoro crapuMH HaiiiHMH CHCTeMaTHKaMH. Harnw pa- 
CTeHHH HecoMHeHHO 6jih3kh ciOAa, oTJinqancb MeHee «ajibnHiiCKHM» o6jihkom (xoth ohh 
h He npeBbiuiaiOT 40 cm bucotw), 6ojiee pa3BHTbiM onymeHHeM h 6ojiee y3KHMH h bmth- 
HyTblMH JIHCTOHKaMH JIHCTbeB H 60 JIbIIieH HaCTbK) He 6eJlbIMH, a 6jieflHO>KeJITbIMH HBeTaMH. 
3aT0 ohh b tohhocth coBnaAaiOT c C. Kerneri Blocki (1895), 3biAeJieHHbiM Ejiohkhm 
H3 cBoero nepBOHanaJibHoro cSopHoro C. variabilis (1885). Bha stot H3AaH hm b Herb. 
Europaeum A-pa C. Baenitz, no coSctbchhum ero cSopaM 1890 r. H3 DiemaBhi okoao 
TapHonojiH, t. e. c KJiacCHqecKHX MeCT. Ho, k co>KajieHHio, Baohkhh ynycTHA H3 bhay, 
hto AaHHoe hm hmh C. Kerneri ywe 6biJio HCnoJib30BaHo IIIyjibiioM, KaHHHOM h KHan- 
noM eme b 1866 r. ahh c6opHoro BHAa, qacrbio oxBaTbiBaBiuero h, Ha3BaHHyio rpynny, — 
noaTOMy npHniJTocb bhay AaTb HOBoe hmh — C. Blockii mihi, b qecrb aBTopa, MHoro 
nopa6oTaBiuero HaA pa3bHCHeHHeM rajiHHHHCKO-yKpaHHCKHx pakhthhkob. 

OneHb cxo>KHe c C. Blockii pacTeHHH 6lijih co6pam>i Ha Menax 6. KypcKOH ry6ep- 
HHH JJ. JiHTBHHOBbIM H H. UlnpaeBCKHM B rpymiHpOBKaX, CBH3aHHbIX C peAHKTOBOH 
Daphne Julia Kos.-Pol. Ohh OTjmqaiOTCH 30Ji0THCT0->KejiTbiMH h MeHbuiHMH imeTaMH 
Kan ot C. Blockii m., Tan h ot Hacronmero 6jieAHo>KejiToro C. pallidus Schrad., koto- 
pMH, noMHMO Bcero, 6ojiee rycTO onyrneH. Ilojib3yHCb yKa3aHHbiMH pa3JiHHHHMH, 
h peuiHJTCH BbiAejiHTb HauiH pacTeHHH c MejioBbix cy6cTpaTOB b KaneCTBe ocoSoro BHAa — 
C. Litwinowii mihi. 

TpyAHee Sbuio pa3o6paTbcn c Apyron rpynnon ABawAbi UBeTymHx paKHTHHKOB. 

HaCTb H3 hhx, b tom qncjie h cSopu B. Eeccepa H3 KpeMemja, KaK HMeiomne mox- 
HaTO-OTTonbipeHHoe onymeHHe, 6e3 ocoSoii HaTH>KKH mojkho c6jiH3HTb c oqeHb Bbipa3H- 
TejibHMM Aa>Ke b onncaHHH C. podolicus EjioiiKoro (Apyroe OTmenjieHHe ero npenmero 
C. variabilis), oSnTaiomHM rjiaBHUM o6pa30M Ha oSHaweHHHX. KpoMe 3Toro BHAa, b Haumx 
npeAejiax uinpoKO pa3BHT Apyroii npeACTaBHTejib stoh rpynnbi, 3aqHCJiHBiiiHHCH TaiOKe 
to b C. leucanthus, to b C. variabilis. PacTeHHe 3to cxo>Ke c C. podolicus, ho oTJumaeTCH 
npe>KAe Bcero xapaicrepoM onymeHHH, KOTopoe oSbiHHO 6oJiee peAKoe h npnwaToe, 
h hhoh 3KOJiorHeH. H fcqeji B03M0>KHbiM OTowecTBHTb 3th pacTeHHH c HaCTOHiHHM C. albus 
Hacquet, onncaHHUM H3 SyKOBHHCKoro npHAHecTpoBbH b paiioHe 3aJiemHKa. Bha 
otot 6biJi onncaH TaKK3 b ero 3annCKax o nyremecTBHH b KapnaTbi (1790) 1 npHMO 
b TeKCTe AHeBHHKa (CTp. 49) cjieAyiomHM o6pa30M: «. . .sie (jiyra okojio 3aJieiHHKa) 
waren durch aus mit einem weissen Geisklee (Cytisus albus) bewachsen, dessen Stamm 
iiber zween Schuh hohe hatte, und die haufige Bliitte war ganzweiss, Dieser Geisklee 
kommt dem Cytisus argerdus des Linne, am nachsten*. PacreHneM, AocTHraiomHM 
BbicoTbi b Asa (Jiyra (ao 70 cm) npencue Bcero hhkak He Mo>KeT 6biTb oqeHb HH3KOpocjibiii 
(eABa 30 — 40 cm bbic.) BbmieynoMHHyrbiH C. Blockii m., xoth oh HepeAKO h HMeeT 6ejihie 
UBeTbi; npo C. podolicus Blocki H3 aBTopcKoro onncaHHH H3BeCTHO, hto y Hero UBeTbi 
6jieAHo>KejiTbie. Bojibme Bcero, Kan no KpynHUM pa3MepaM pacTeHHH, Tan h no oKpacne 
UBeTOB, ciOAa, no MoeMy mhchhio, noAxoAHT abahcahi HBeTymne pacTeHHH, CMe>KHbie 
c C. podolicus h meAiHHe paHbrne (BMecTe c C. Blockii) noA Ha3BaHneM C. leitCanthus. 
Bo bchkom cjiyqae, hmchho Tanan TpaKTOBKa 3Toro BHAa 6ojiee yMecTHa, hokcjih noHH- 
MaHHe A. KepHepa, KOTopbiii o6o3Haqaji sthm HMeHeM He TOJibKo Bee HauiH h rajiHHHHCKHe 
paKHTHHKH 3Toh rpynnu, ho h qacrb ropHMx bhaob H3 EaHaTa. ,IJa)Ke npncoeAHHeHHe 
k C. albus Hacq. C. podolicus Blocki, npo KOTopun h He Mory yBepeHHO CKa3aTb, hto oh 
He Mo>KeT He BCTpeqaTbcn h c SejibiMH ijBeTaMH, 6yAeT 6ojiee ecTecTBeHHO h 6ojiee orpaHH- 
qHTejibHO, He>KejiH npHHHTHe paMOK KepHepa hjih paMOK naqocKoro, KaK sto cewqac 
noBeJiocb y Hac Ha YnpanHe, 2 Aa h Ha 3anaAe (cm. o6pa6oTKy Gams y Hegi, lllustr. 
Flora von Mittel-Europa, vol. VI, 3). 

TaKHM o6pa30M hhkji A u 1 o n i x (Rafin.) coctoht h3 cjieAyioiUHX'paKHTHHKOB, 
HMeioiunx mHTKOBHAHo-rojioBqaToe coimeTHe: 


1 Hacquet’s neueste pbysikalisch-politische Reisen in den Jahren 1788 und 1789 in die daci- 
sehen und sarmatischen Oder nordlichen Karpathen, 1790. 

? 3a HCKJiKmeHHeM paOoT M. KoTOBa, KOTOpbiii TaiOKe orpaHHMH;i nonH.viaHHe C. albus paM- 
K3MH .lOKaJlbHOH nOAOJIbCKO-raJlHUHHCKOH pacbl. 
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1. C. austriacus L. Sp. pi. ed. 2 (1765) 1042. — C. supinus var. y L. Sp. pi, ed. 

1 (1753)740. — C. supinus ssp. austriacus Briq. Cyt. Alp. marit. (1894)175. — C. gra- 
niticus Rehm. Notiz. Veget. Schwarz. Meeres (1872) 50? 59?, non Pacz. 

EoreMHH, CjiOBaKHH (BKparuieHO), Abctpmh, BeHrpHH, PyMbiHHH, Boct. TepMaHHH, YupaHHa, 
Xl 0 HeuK 0 -ri 0 B 0 ji>KCKaB qacTb PObCP (Ha ceBepe ao jihhhh HoBropo^-CeBepcK—3aaoHCK — Eopuco- 
rjie6cK h ao Bojirn y KpacHoapMeiicKa); Ha lore rpaHHMHT c MepHbiM MopeM h JJohom; eme rowHee eerb 
c6opbi K. Meiiepa «in campis inter Stawropol et Georgiewsk, 27 VI 1829, Meyer. Enum. Cauc. casp. 
n° 1170». H3 KpbiMa ecTb cSopbi h eH3BecTHoro ncjuieKTopa ot 14 VI 1839, <<pacTeHHH cobpaHbi b Chm- 
(feponojie okojio uie.iKOBHHHoro 3aBoaa» (no mhchhio E. B. Byjib<J)a, pacieHHH 3 th KyjibTypHbie?). 

2. C. Blockii V. Krecz. nom. nov. — C. leucanthus Eichw. Skizze (1830)165, 
ex p., non W. et K. — C. austriacus p. leucanthus Ldb. FI. ross. I (1842) 519,ex p.— 
C. albus Kern. Abhang. Pflzgest. (1869) 5, ex p., non Hacq. — C. variabilis Blocki in 
Oesterr. Bot. Zeitschr., XXXIV, 1884 (1885) 427 (quoad pi. ex Galicia orient.) — 
C.Kerneri Blocki in Allg. Bot. Zeitschr. 1(1895) 137, non Schultz, Kan. et Knapp. (1866). 

3an. YnpaHHa, Eeccapa6nH (ceBepHan nacTb); 3an. YupaHHa (rnaBHbiM o6pa30MMe>Kay ^HecrpoM 
h EyroM): c. Bep6Ka, KaMeHeuKHH onpyr (A. JIa3apeHK0). Podolia (hb. J. Klinge); llbi>KOBKa, 6jih3 
flHecrpa, Yhihukhh panoH (Keccnep h MyraeBHq), KHTanropoa 6jih3 KaiweHua (ohh we). Ypoqnme 
MyxoBUbi 6jih3 EpaiyiaBa (ramaH). 

3. C. Litwinowii V. Krecz. sp. nova. — C. pallidus Litw. in Trav. Mus. Bot. 
Petrograd, XV (1916)130, non Schrad. nec Kern. 

Planta 20—50 cm alta, ramis rectis novellis inflorescentiam terminalem geren- 
tibus; novellis et foliorum pedicellis, sparse breviter appresseque pilosulis; foliolis 
oblanceolatis, 2—3.5 cm longis, 0.4—0.8 cm latis, apice rotundatis mucronulatis, 
supra subglabris subtus sparse et appresse longe pilosis. Flores in numero 6—8 inflo¬ 
rescentiam subumbellatam formantes, aureo-flavi, calycibus tubulosis basi subova- 
tis, 10—12 mm longis sparse subdivaricato-pilosiusculis subglabris, bilabiatis, labio 
superidfre vix emarginato dentibus dilatatis rectangulo-triangularibus, inferiorem 
subsuperante, vexillo 17—19 (20) mm longo supra piloso, alis 1^—13 mm longis, carina 
pilosella. Legumen ignotum. 

In fruticetis relictis cum Daphne Julia Kos.-Pol. solo subcalcareo-nigroad pedem declivium 
calcareorum Rossiae tanaiticae. 

Typus speciei declivii solis subcalcareis in sylva Puschkarny prope urbem Korotscha in Ros- 
sia tanaitica V 1893 I. Schirajewsky legit (in herb. Inst. Bot. Ac. Sc. URSS conservatur). 

4. C.albus Hacq. Neue Reise dac. sarm. Karp. I (1790)49; Kern. Abhang. Pflzgest. 
(1869) 5, ex p. — C. leucanthus Bess. En. pi. (1822)29; Eichw. Skizze (1830) 165, ex p. 
non W. et K. — C. austriacus p. leucanthus Ldb. FI. ross. I (1842)519, ex p. — C. va¬ 
riabilis Pacz. in Acta H. Bot. Univ. Jurjev. XV (1914) 99 (quoad pi. adpresse pilos.), 
non Blocki. 

Boct. CnOBaKHH, PyMbiHHH (Vodulie Vudy et Nischkani (?) Rosen!), 3anaflHan h npuflHe- 
CTpoBCKObywcKan YnpanHa: KyiwaHOB (H3 repbapun JlecoTexH. Anaa.), Meawnbow, JIcthhcbck. 
p. (HlecTaKOB), ribDKOBKa, Yuihuk. p. (Keccnep h HyraeBHq), CTapo-KoHCTaHTHHOBCK. p. y aep. 3a- 
naAHHpu (PoroBHM), 3acjiaBCK. p. Bojihhh (CKano3y6oB). 

5. C. podolicus Blocki in Allg. Bot. Zeitschr. I (1895)137. —C. capitatus Bess. 
En. pi. (1822)39: Ldb. FI. ross. 1(1842)519 (Excl specim. ural.), non Scop.—C. varia¬ 
bilis Blocki in Oesterr. Bot. Zeitschr. XXXIV, 1884(1885)427, ex p.; Pacz. in Acta 
H. Bot. Univ. Jurjev. XV (1914) 99 (quoad pi. erecto pilos.). 

EyKOBHHa (onncaH H3 BepeHnaHKH h KoaoSecTba), nq^ojina (in fruticetiis Podoliae-Besser!). 
3an. YnpaHHa, BKjnoqan KaMeHeuKHii h ripocKypoBCKHH paHOHbi). 

Eme SoJiee cjio&ho oSctoht neno c u;hkjiom D i a x u 1 o n (Rafin.), HMeiomHM 
KOjrocoBHAHo-coSpaHHoe couBeme. 

Bee Hamn paKHTHHKH ns 3Toro anKJia oSbpiho othocmjihcb to k C. biflorus L’Herit. 
(JleAeSyp), to k C. ratisbonensis Schaeff. (Kop>khhckhm, CBipeniimKOB), TO,HaKOHeq, 
K C. ruthenicus Fisch. ex Wolosz. (CupenimiKOB, FlaqocKHH), a to m ko BceM TpeM BnnaM 
oAHOBpeMeHHO (JlmmeMaH, Beccep), npnqeM Ka>KABiH aBTop o6T»eAHHHJi h tojikobaji btm 
bhabi no CBoeMy. H3ynaTb h bbihchhtb .iHTepaTypHyio HCTopmo sthx TOJiKOBaHHM 6hjio 6hi 
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j,eJioM 6e3HaAe>KHi>iM h 6e3pe3yjibTaTHWM, — 6ojiee cymecTBeHHbiM npeACTaBAHAocb 
ynCHHTb THnH^ecKHM MaTepnaA h 3aTeM y>Ke CAHAHTb c hhm HMeiomnecH koaackuhh. 

H3yqeHHe xopouio kphthacckh pa3o6paHHoro h H3AaHHoro aBCTpHHCKHMH aBTO- 
paMH MaTepnajia no C. biflorus noKa3ano, npe>KAe Bcero, ato BHAa 3Toro; cBoncTBeHHoro 
neCKaM h necqaHbiM noABaM Abctphh h BeHrpnn, y Hac hct, ato y Hac oh npeACTaBJieH 
oco6om boctoahoh, TaioKe necqaHon pacoii — C. borysthenicus Grunn. 06a 3th BHAa 
(KaK 3to y>Ke otmctha b CBoe BpeMH J\. n. CbipeHiuHKOB), xopouio oTJinqaiOTCH ot Bcex 
oCTajibHux paKHTHHKOB Tima C. raiisbonensis — ruthenicus npencue Bcero BbipaweHHbiM 
onyuieHneM BepxHen ctopohu napyca BeHAHKa, a TaioKe y3i<HMH naHijeTOBHAHbiMH 
M y3K0JiaHL|;eTHbIMH AOAHMH JIHCTbeB. / . - 

C. borysthenicus , c xapaKTepHbiM iueAK0BHCT0-cepe6pHCTHM kopotkhm h npn>KaTbiM 
onyuieHneM h c KpynHbiMH (ao 3—3.5 cm aji) Heo6njibHbiMH ijBeTaMH h y3KHMH (HepeAKo 
CBepxy rojibiMH) aoahmh JIHCTbeB, 6bui onncaH JI. TpyHHepoM c necKOB HH>KHero TeqeHHH 
HHenpa h 0Ka3ajicn innpoKo pacnpocTpaHeHHbiM Ha lore bhaom, npoHHKan Ha boctokc 
b 3anaAHbiii Ka3axcTaH (B03Mo>KHoCTb ero Haxo>KAeHHH Ha ioro-BocTOKe Pocchh b CBoe 
epeMH yKa3a;i, y>Ke no jiHTepaTypHbiM AaHHbiM, H. naqocKHH, KOTopbiH nepBbiH 060- 
cHOBaJi bha Kan oco6yio pacy Hacromuero C. biflorus). 

M3yqeHne 6aBapcKoro C. ratisbonensis Schaeff. noATBepAHJio npaBHJibHOCTb noHH- 
M3HHH 3T0r0 BHAa II. CbipeHIUHKOBbIM M M. IlaqOCKHM. 3 tOT CTeJHOmHHCH TOpHO- 
acchoh bha xopouio pa3BHT b Boct. TepMaHHH h 3an. Ynpamie, aoxoah y Hac ao 
paiioHOB riHHCKa h ,H,OM6poBHUbi. B 3aAHenpoBCKOH YKpanHe oh, noBHAHMOMy, 
HBJineTCH pejiHKTOM (jih6o njioxo npeACTaBJieH b rep6apnn AKaAeMHH HayK), — bo bch- 
KOM CJiyqae, H C STUM BHAOM CMOr (H TO C HaTA>KKOH) OTOJKeCTBHTb TOAbKO ABa 

3K3eMnnnpa c YKpanHbi — 3K3eMnjinpbi c o6Ha>KeHHH Thcmhhkh H. naqocKoro 
h 3K3eMnuHpbi HopAMaHa H3 AHaHbeBCKoro p. XepcoHiuHHbi. 

KaK 3T0 OTUeTJIHBO nOKa3aAH CbipeHLUHKOB H naUOCKHH, BHA 3T0T xopouio OTAH- 
uaeTCH ot ocTaAbHoro pycCKoro h K»KHo-pycCKoro MaTepnaAa (3amiCAeHHoro aBTopaMH 
b C. ruthenicus Fisch. ex Wolosz.) cnoco6oM pocTa, pa3MepaMH ubctob, pacKpacKOH 
napyca h t. a- >KHAH6epoBCKoe onncaHne C. pubescens Gilib., SyKBaAbHo noBTopeHHoe 
m npn C. lithuanicus Gilib., He oCTaBAneT HHKaKoro comhchhh, BonpeKH mhchhio Cbipeii- 
uiHKOBa, ato >KHAH6ep onncbiBaA ahtobckhh C. ratisbonensis. 

Becb ocTaAbHOH MaTepnaA, AOBOAbHO xopouio OTAHqaBuiHHCH ot C. borysthenicus 
m ot C. ratisbonensis , c AerKon pyKH CbipeiiiuHKOBa h naqocKoro, ctbah othochtb 
k C. ruthenicus , npnAaBan eMy, npuMepHo, to TOAKOBaHne, KaKoe AasaA JlHHAeMaH 
csoeMy C. communis. Oahako HCCAeAOBaHHe 3Toro MaTepnaAa h cpaBHeHne ero 
c THnaMH C. ruthenicus Onrnepa h BoAomaKa (KOTopue coBnaAaiOT, TaK KaK BonomaK 
HMeA B03M0)KH0CTb CAHqHTb CBOH AbBOBCKHe c6opbI C THnOM <t>HUiepa B Tep6apHH 
PeMaHa b KpaKOBe) noKa3aAo: Bo-nepBbix, ato ocTaAbHoii MaTepnaA HeoAHopoAeH, 
a Bo-BTopbix, ato C. ruthenicus CbipenmHKOBa 6 bia TpaKTOBaH HeBepHO n b 3tom 
H eBepHOM noHHMaHHH 6uA 3aKpenAeH b o6pa3n;ax, H3AaHHbix noA n°n° 311 n 2552 
Herb. FI. Rossicae AKaAeMHH HayK. JleAo b tom, ato OnmepoM 6 wa Ha3BaH, a Boao- 
manoM 6 ua onncaH uenbiM phaom oco6eHHoCTeH OTAnqaioiuHHCH Jieca-CTenHon bha, 
ot necqano-6opoBoro C. ruthenicus CbipeHiuHKOBa n JlHTBHHOBa Gn Herb. FI. Ross.). 

3T0T neeqaHO-OOpOBOH paKHTHHK B CBoe BpeMH OTAHAaACH C. Kop)KHHCKHM B ero 
Tentamen fl, orient., KaK hcato BecbMa 6mi3Koe k C. ratisbonensis, c qeM HeAb3H He 
corAacHTbcn npn cpaBHHTenbHOM aHaAH3e MaTepnaAa. J^enCTBHTeAbHo, Harnn ceBepHbie 
6opoBbie paKHTHHKH (b CBoen HanboAee thahahoh (jiopMe onncaHHbie <t>. C. HemoKO- 
BbiM KaK var. Zingeri) HMeiOT, no cpaBHeHHio c kokhum cTenHbiM h Aeco-CTenHbiM 
C. ruthenicus Ffsch., MHoroAHCAeHHbie otahahh. C. ruthenicus Fisch. BbicoKoe, BcerAa 
cepo-3eAeHoe pacreHHe, noKpurroe Ha uBeTyiunx no6erax h AHCTbnx cepuM n MeAKHM 
onyuieHHeM, C XAbICT 006 pa 3 HbIMH, ,CAa6o BeTBHIIIHMHCH npHMbIMH BeTBHMH, 06 HAbH 0 
UBeTymee (no 3—5 ubctob b na3yxe ahctb) eme ao noAHoro pa3BHTHH AHCTbeB, 
CO CpaBHHTeAbHO MeAKHMH AHCTbHMH, C 60 Aee KpynHHMH UBCTaMH H ABUieAKOH, C OAHO- 
UBeTHo noKpameHHbiM (JiAaroM n MoxHaTbiMH 6o6aMH. 

EopoBoK paKHTHHK, KOTopoMy h Aaio hmh C. Zingeri (Nenjuk v .; mihi, HanpoTHB, 
He oco6eHHO KpynHMH, CHAbHo BeTBHiuiiHCH KyCTapHHK, c npnnoAbiMaioiuHMHCH, xopouio 
H o6HAbHO OAHCTBeHHbIMH 3eAeHOBaTO-6ypbIMH (npH CVLUKe AepHeiOIUHMH) BSTBAMH, 
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b uBeiymHX no6erax nomw coBepmeHHO rojTbin (TOJibKo caMbie MOJioAbie HeuBeiymne' 
no6erH oGmuho noKpbiTbi cepeSpnCTbiM iuejiKOBHCTO-npHwaTbiM onymeHHeM), pa3BHBaro- 
hjhh HeMHoro^HCJieHHbie h HeKpynHbie ljBeTbi [1—2(3) ijBeTKa b na3yxe jiHCTa] Ha ynce 
xoporno ojiHCTBeHHbix no6erax, co Cjia6o onymeHHbiMH 3ejieHbiMH, npw cyuiKe uepHero- 
1HHMH JlHCTbHMH, C nOUTH TOJIblMH uaiueMKOH h 6o6aMH (HepeAKO >Ke Bee paCTeHHe BO Bcex 
nacTHx rojioe, KaK THn var. Zingeri, H3AaHHbiH b Herb. FI. rossicae); uameuKa 6ojiee 
KOHHqecKan, Hewejin y C. ruthenicus, h (J)Jiar o6bmHo c (J)nojieioBbiM hjth cJierKa 6ypoBa- 
TblM nHTHOM y OCHOBaHHH. 

Bee 3TH 0C06eHH0CTH C COBepmeHHOH OUeBHAHOCTbK) TOBOpHT 0 TOM, HTO Haul 
SopoBoii paKHTHHK HBjiHeTCH hh ueM HHbiM, nan boctouhoh paeon THna C. ratisbonensis. 
06a 3th Tuna cTajiKHBaiOTCH Apyr c ApyroM b Boct. repMAHHH, ho He cMeuiHBa iotch h He 
hmcwt nepexoAOB, uto tobopht 06 hx aabho npoH3omeAineM pa3o6meHHH h o6oco6jieHHH 
h o noBTopHOM c6jiH>KeHHH jiHuib b HeAaBHee BpeMH, nyTeM BCTpeuHOH MHrpai^HH. C. ra¬ 
tisbonensis, KaKH3BecTH0, b paBHHHHbix ycjioBHnx TepMaHHHTaKwe HBJineTCH necuaHo- 
6opoBbiM THnoM h oTJTHuaeTCH ot Hauiero paKHTHHKa npewAe Bcero cbohm cnoco6oM_ 
poCTa—BeTBH ero CTemoTCH no 3eMJie, He npHnoAHMancb Bbirne TpaBHHoro nonpoBa, 
jiHCTbn y Hero Mejibue h y>Ke, ijBeTbi pacnojio>KeHbi rpe6eHuaT0 h HecyT y ochob3hhh 
(})jiara xoporno BbipaweHHoe, npH cyuiKe nonra uepHoe, nnTHO. OnymeHHe Tan>Ke cJia6o 
Bbipa>KeHo, KaK h y C. Zingeri, ho 6o6bi o6bmHO MoxHaTbie. C. Zingeri m. pacnpocTpa- 
HeH rjraBHbiM o6pa30M b 6acceHHe BepxHeii h CpeAHeii Bojith h BepxHero J],Henpa 
h ero ceBepHoii rpaHHuen hbjhhotch B0A0pa3AeJibi sthx pen — c oahoh ctopohm, 
h ^bhhw, HjibMeHH, JlaAorn h CeB. J^BHHbi — c Apyroii (xoth no ypajry bha noAbiMaeTcn 
nouTH ao BepxoBbeB neuopbi). IOjkhoh rpaHHuen bhaa HBJineTCH, b cymHOCTH, io>KHaH 
rpaHHua JiecoB (rjraBHbiM o6pa30M cocHOBbix 6opoB), c kotopmmh oh npoABHraeTCH 
k wry HHorAa AOBOJibHO AaJieKo; Ha boctokc aoxoaht ao HH30BbeB To6ojia. 

Tan KaK ceBepHan rpaHHua C. ruthenicus AOBOJibHO AaJieKo npoHHKaeT k ceBepy 
(oco6eHHo b jieco-cTenHon nojioce), to b 6acceHHax CpeAHero J^Henpa, Okh, CpeAHew 
Bojith, BejroH h BepxHero Ypajia co3AaeTCH oueHb umpOKan nojioca KonraKTa o6ohx 

BHAOB, BeAyman, B CHJiy 3HT0M0(})HJIbH0H npHpOABI paKHTHHKOB, K nOCTOHHHOMy B3aHM- 
HOMy hx CKpemHBaHHW (npn noMomn nueji). 3Ta AOBOJibHO 6oJibuiafl Jieco-cTenHan nojioca 
noaTOMy AaeT upe3BbmaHH0 6ojibmyro necTpoTy (})opM, K0M6HHHpywmHx oco6eHHoCTH 
o6ohx bhaob. npeHMymecTBeHHo >Ke (Ha pHAy c xoporno Bbipa>Ke hhhmh C. ruthenicus 
h C. Zingeri ) BCTpeuaiOTCH Henne cpeAHHe Trnibi, OTJinuaiomHecH ot C. ruthenicus xoporno 
pa3BHTbiMH h o6bmHo o6njTbHbiMH, npH cyuiKe uepHewmHMH, jiHCTbHMH h no6eraMH,. 
UBeTeHHeM b nepHOA pa3BHTHH JincTbeB, a ot C. Zingeri — hbho Bbipa>KeHHbiM cepim 
onymeHHeM He TOJibKo mojioahx no6eroB, ho h uBeTymnx BeTBen (y C. Zingeri o6bmHO 
rojibix), 6ojiee KpynHbiMH h o6HJibHbiMH ijBeTaMH. 3tot rn6pHAoreHHbiH, o6biuHO AOBOJibHO 
nocTOHHHbiH THn T3K>Ke paccMaTpHBajicn JJ. n. CbipenmHKOBbiM KaK C. ruthenicus, 
noueMy n h peuiHJi Ha3BaTb ero b uecTb noKOHHoro x C. Ssyreiszczikoviimihi(sp. nova 
hybridogena). 

HacTonmHH C. ruthenicus Fisch., 3aHHMaromHH o6umpHbiH apean Ha wre, npn 
0jiH>KaHuieM H3yueHHH T3K)Ke 0Ka3ajicn (oco6eHHO Ha YnpaHHe) HeoAHOpOAHbiM. Eme 
b 1867 r. 3. JlHHAeMaH oTMeuau H3 EjincaBeTrpaAa h EKaTepHHOCJiaBmHHbi rycTO- h 
MoxHaTO-onymeHHbiH paKHTHHK KaK C. elongaius W. et K. PaKHTHHK stot, KpoMe cBoero. 
HCKJHOHHTejibHO rycToro h AJiHHHoro, 6apxaTHCToro onymeHHH, HMe^pmHH TaK>Ke ony- 
meHHbiH cBepxy $jiar, BCTpeuaeTCH, rjraBHbiM o6pa30M, Ha coxpaHHBuiHxcn oCTaTKax 
CTenHOH uejiHHbi Ha YKpaHHe, b 3aA0HeuKHx CTennx h, H30JiHpbBaHH0, Ha CeBepHOM 
KaBKa3e, b panoHe CraBponojTH h rinTHropcKa. 3tot bha, xoporno oTJHwaiomHHCH ot 
HacTonmero C. elongatus W. K., HMewmero paccenHHo-MoxHaToe onymeHHe h roJibiii 
CBepxy (})Jiar, h Ha3BaHHbiH mhow b uecTb OTKpbiBuiero ero 3. JlHHAGMaHa — C. Linde- 
mannii mihi, HAeT Ha 3anaA b rajiHuniicKyw FIoaojihk) h Eeccapa6Hio, rAe cTajiKHBaeTCH 
c HacroHmHM C. ratisbonensis Schaeff. HeBOjibHo B 03 HHKaeT Bonpoc, He HBJineTCH jih 
BCTpeuawmancn 3Aecb, b Jiecax TapHonojibCKO-36apa>KCKoro panoHa, ryCTO-BOJTOCH- 
CTan (})opMa paKHTHHKa, c uepHewmHMH bctbumh h jihctbumh h rojibiM (J)jraroM, HecymHM. 
nepHoe nnTHo, th6phaom o6ohx sthx bhaob. Bo bchkom cjryuae THn stot, Ha 3 BaHHbiit 
mhow b qecTb HccjieAOBaTejiH wro-3anaAHbix paKHTHHKOB C. Paczoskii mihi, aobojh>ho 
noCTOHHeH h BCTpeuaeTCH (b cxojKeii (})opMe) TaK>Ke okojto >KHTOMHpa h CaBpaHH (Ha Byre). 
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C. ruthenicus, 3axoAflmnH wa boctok ao HpTuma h Ha ior ao npeAropnii KpbiMa 
h 3an. KaBKa3a, BCTpeqaeTcn TaK>Ke h b 3aKaBKa3be (Helenendorf, T6hjihch), otkyab 
oh 6bui noBTopHO onwcaH h h3ahh A. A. rpoccreiiMOM noA HMeHeM C. caucasicus. Cyme- 
CTBeHHbix otahhhh stoto BHAa ot HacTonmero C. ruthenicus n Hairra He Mory, TaK KaK 
bha 6biJi pa3JTHHeH aBTopoM ot C. Zingeri, HesepHO TpaKTOBaBiuerocn b Herb. FI. Ross. 
Kan C. ruthenicus. Eahhctb6hho pa3JinqaiomHMHCH npeACTaBJimoTcn jiecHbie (J)opMbi 
H3 IOro-OceTHH (BaHejm), OKpecTHocTeii Bop>KOMa h A6ac-TyMaHa, Kyranca h Axan- 
nuxcKoro paiioHa, cbohm cnadbiM onyuieHHeM h qepHeiomeH jihctboh, hto AeJiaeT hx 
noxo>KHMH Ha C. Ssyreiszczikovii, h Aa>Ke Ha C. Zingeri, ho ohh Tpe6yK>T AaJibHeiimero 
H3yqeHHH h eABa jih HAeHTHHHbi c C. caucasicus Grossh. 

3Aecb we, b 3anaAH0M 3aKaBi<a3be (b A6xa3HH, MnHrpejiHH, rypnn h AA>Kapn- 
daHe) BCTpeqaeTCH ocoShh xoporno OTJinqHMbiH hohthmcko-kojixhackhh bha, onncaH- 
HbiH H. Ajib6oBbiM (1895) KaK C. colchicus. Oh HMeeT pacceHHHoe, BnocJieACTBHH 
ncqe3aK>mee, onymeHne JiHCTbeB h BeTBeii, rycTo MoxHaTbie qameqKy h 6o6bi; nocJieAHHe, 
KpoMe Toro, chaht Ha oqeHb A-aHHHbix n.noAOHO>KKax. H3yqeHHe CHHTHna Koxobckoto 
C. hirsutissimus, HMeiomerocH b rep6apHH Bot. HHCTHTyra, noKa3aJio, hto oh hachth- 
qeH c C. colchicus Alb. h hto C. hirsutissimus C. Koch (1847) He 6ojiee, KaK MOJioAan 
(a noTOMy oco6chho chju>ho onymeHHan) CTaAnn C. colchici, ajih KOToporo KOXOBCKoe 
Ha3BaHHe aoji>kho 6biTb npnHHTO KaK 6ojree npHopHTeTHoe. 

B 3aKJ7ioqeHHe HecKOJibKO cjtob o KpaiiHeM boctohhom 3BeHe toto o6mnpHoro ropHO- 
aAbnHHCKoro nHKJia, KOTopbiH noA HMeHeM C. hirsutus npHBOAHJicn MapmajinoM Bn6ep- 
uiTeiiHOM (1808) h JleAeSypoM (1842) jinn KpbiMa. BnocjieACTBHH (b 1819 r.) EH6epurreHH 
pa3AHHHA KpbiMCKHe pacreHHH KaK ocoSbiH bha C. polytrichus M. B. Bha 3T0T CBOH- 

CTBeH HHJie, A^H KOTOpOH OH HBJIHeTCH y3KHM MeCTHbIM 3HACM0M. HHJKe, B COCHOBbIX 

Jiecax h y BepxHero npeAena Jieca, o6HTaeT oco6an paca, cxoAHan c MaAoa3HHCKHM C. pyg- 
maeus Willd. (s. 1.) h SaJiKaHCKHM C. Jankae Velen., oTjmqHaH, oAHano, KaK ot hhx, 
TaK h ot Bbime oSHTaiomero C. polytrichus. Ot nocjieAHero bha stot, Ha3BaHHbiii mhoio 
b qecTb 3HaT0Ka h HccJieAOBaTejin (Jjjiopbi KpbiMa E. B. Byjib(J)a — C. Wulffii m., otjih- 
qaeTCH npe>KAe Bcero xapaKTepoM onyiueunn H3 npn>KaTbix bojiockob, a TaK>Ke BbieM- 
qaTbiMH Ha KOHue KpbiJibHMH BeHqHKa, TorAa KaK bctbh, JincTbn, qameqKa h 6o6bi 
C. polytrichus M. B. oTTonbipeHHo-MoxHaTbie ot 6ejrecbix paccenHHbix bojiockob h 
K pbiJibiuiKH Ha KOHqe uejibHbie, oKpyrjibie. Ot 6ajiKaHO-Majioa3HHCKHx 4>opM C. Wulffii 
OTJiHqaeTCH 6o;iee uihpokhmh JincToqKaMH JiHCTbeB, 6onee KpynHbiMH nseTaMH, MeHee 
rycTbiM h 6ojiee rpy6biM onyuieHHeM. Bha pacnpocrpaHeH He TOJibKO b ropHOM KpbiMy, 
ho 3axoAHT h Ha 3an. KaBKa3, rAe BCTpeqaeTCH ha 3anaAHbix H3BecTK0Bbix oTporax 
ruaBHoro xpe6Ta ot BOAopa3Aejia BepxoBbeB JIa6bi h Benoit ao panoHa HoBopoccnncKa. 

TaKHM o6pa30M ijhkji D i a x u 1 o n (Rafin.) npeACTaBJieH y Hac cjieAyiomHMH 
bhaamh : 

1 (6). C. borysthenicus Grunn. in Bull. Soc. Nat. Moscou XLI, 4(1869) 446 
(nomen, sub Cuscuta monogyna ); Mohl et Bary in Bot. Zeit. XXVII, 47(1869)814 
(nomen) — aCytisus sp. nova?» Grunn. in Bull. Soc. Nat. Moscou XLI, 2(1869) 137 
(descriptio) — C. biflorus Bess. En. pi. (1822)74; Eichw. Skizze (1830) 165, exp., non 
L’Herit. — C. ratisbonensis Lindem. FI. chers. 1(1881) 134, ex p., non Schaeff.— 
C. biflorus ssp. borysthenicus Pacz. in Acta H. Bot. Uniw. Jurjev. XV (1914)95. 

Cbinyqne peqHbie necKH h- aioHbi no Bceii ynpaiiHe (ot Byra—BajiooanoBKa), b cncTeMe JHoHa, 
HHHtHew Bojirn (Ha ceBepe Bojira y jw. Moctm—HKO obeBKa Cnaccnoro p.), YpaJia (HaeuKan 3amHTa r 
YpajibCK), Tooojia (KyBaHflbiK, KycTaHaii); necnn Ypnaq b ceB.-3an. Myroa>Kapax; necKH Kyry3iOK- 
nyM h AK-KyM, npeAKaBKa3be — ct. KaBKa3CKan (A h n c k h ii, IlacTyxo b!). 

2 (7). C. Lindemannii V. Krecz. sp. nova — C. elongatus Lindem. in Bull. 
Soc. Nat. Moscou, XL, 2(1867)494, XLIX, 3 (1875) 73 atque FI. chers. 1(1881) 134.— 
C. ruthenicus (f. dense pilosa) Pacz. in Acta H. Bot. Univ. Jurjev XV(1914)95. 

Planta 30—60 cm alta ramis incrassatis rectis vel adscendentibus, subnudis vel 
nudis, novellis et foliorum pedicellis pilis subappressis vel subpatulis virescenti cine- 
reis densissime obtectis, foliolis oblongo-obovatis, 1.5—2.5 (3.5) cm lg., 0.5—0.8 cm 
latis, apice acutato-rotundatis mucronulatis, utrinque (vel tantum subtus) dense 
adpresse pilosis tardius supra denudatis. Floribus binis axillaribus, pallide flavis, caly- 
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cibus tubulosis, 13—14 mm longis, dense lanuginosis, vexillo 2.5— 2.-G mm longo. 
L4—1.6 mm lato, obovato, supra piloso, raro glabro, alis 17—20 mm Ig. Legumen 
lineari-lanceolatum, 3 cm lg., albidedense villosum. 

In stepposis intactis apertis et in quercetis Bessarabiae, Galiciae orientals, Podoliae, Ucrai- 
nae fere totae, Rossiae tanaiticae atque in Caucaso boreali circa Stauropolin, Piatigorsk (Dschi- 
nala) et; Kislowodsk (in mm. Beschtau et Maschuka). 

Typus specie!: Elisabethgrad, 6 Maj 1873, Ed. Lindemann (subnom. C. elongatus Kit.) in Herb. 
Inst. Bot. Ac. Sc. URSS conservatur. 

OrenHbie uejinHHue CKJiOHbi h ayoHBKH — BeccapaSnn, BocTOqHan rajumnn, riojojinn, 
YnpanHa, UMO (AKaTOBKa KypcKOro p., 3ajoncKoe necHnnecTBO, ripejKaBKa3be (CTaBponojib, OKpecT- 
hocth KncjiOBOacKa — XbKHHana n riBrnropcKa— Beimay n MainyKa). 

J^aeT noMecH c C. ruthenicus Fisch. (C. Czerniaevii V. Krecz.), OTJumaiomHecH 
cepoit OKpacKoit onymeHHH, HepeAKo kopotko-bojiochctoh ^ame^Koit h tojimm <j>JiaroM 
(oKpeCTHOCTH XapbKOBa, UyryeB). 

3(8). C. ratisbonensis Schaeff. Bot. exped. (1760) tab. titul.; Undent. FI. chers. 
1(1881)134, ex p. (excl. syn.); Pacz. in Acta H. Bot. Univ. Jurjev. XV(1914)92. — 
C. pubescens Gilib. FI. lithuan. inch. IV(1781)81; ejusd. Exerc. phyt. I (1792)249.— 
C. lithuanicus Gi\ib. Hist. pi. d'Eur. 11(1798)275.—C. supinusEichw. Skizze (1830)165; 
Ldb. FI. ross. I (1842)519 (quoad pi. lithuan. et volyn.) non L. — C. biflorus Ldb. FI. 
ross. 520 (quoad pi. non. Cherson.) non L’Herit. — C. biflorus minor Schmalh. 
0 ji. K). h Cp. Pocc. 1(1895)219; Pacz. Onopa FIojtecbH 1 (1897)149, non Koch. 

BaBapim, Eoreiwufl, CnOBaKim, Beurpun, Boct. TepiviaHHH, PyMbiHun, 3an. Benopyccna m riojiec- 
CKan Ynpaima (3anajHaH nacTb), a T3K>Ke o5Ha>KeHHB p. TnrnHKn (11 a q o c k h ii) u b AHaHbCB- 
ckom p. Ha XepccmmHHe ((N o r d m a n n!). 

4 (9). C. Zingeri V. Krecz. sp. nova — C. ruthenicus var. Zingeri Nenuk. ex Litw. 
in MaeBCK. Oji. Cp. Pocc., 5 M3a,. (1917) 133 atque ex Litw. in Sched. ed. Herb. FI, 
Ross. VIII (1922)83. — C. ruthenicus Litw. in MaeBCK., 1. c., ex p.; 6 H3A. (1933)248, 
ex p., non Fisch. et Wol. — C. ratisbonensis Korsh. in Mem. Ac. Sc. St.-Petersb., 7 ser., 
VII, 1(1898)97, ex p.; Cbipenm. Hjiji. Ojt. Mock. ry6. 11(1907)287, non Schaeff. — 
C. ratisbonensis ssp. ruthenicus Syr. in Acta H. Bot. Univ. Jurjev. XIII (1921)209 
(excl. syn. C. lit huanicus et descr. Woloscz.) atque Hjijt. Ojt. Mock. ry6. IV (1914) 110.— 
C. biflorus Ldb. FI. ross. 1(1842)520 (quoad pi. ex Ross, rned.); OeA 1 !. h Ojtep. Ojt. 
CpeAH. Pocc. (1910) 517 (excl. var.) ex p., non L’Herit. — C. supinus Mart. Fl. mosqu. 
(1817)127, non L. 

Planta 40—120 (150) cm, alta in sicco nigricans, ramis adscendentibus cortice 
in sicco atro-fusco, cum novellibus glabris vel subglabris vel in novellibus sparse 
breviterque adpresse aureo-pilosulis, sed novellis floriferis glabris; foliis sub anthesi 
bene evolutis viridibus pedicellis subpilosis vel subglabris foliolis oblongo vel anguste 
obovatis (1.5) 2—2.5 (3) cm lg., (6.8) 1—1.2 (1.5) mm latis basi cuneatis, apice rotun- 
datis supra glabris vel subglabris, subtus sparse adpresse-pilosis. Flores flavi, 
calycibus oblongo ovato-tubulosis fere cuneato-tubulosis, glabris vel interdum 
sparse et breviter adpresse-pilosis, 10—11 cm lg., labio superiori nonprofunde emar- 
ginato dentibus ovato-cuneatis; vexillo 1.7—2.3 cm lg., 1.3—1.4 cm lato rotunda- 
to-obovato venis intense flavis, basi immaculato, supra glabro, alis 1.5—1.7cmlg., 
carina glabra vel subglabra. Legumen lineare, 2.5—3 cm lg., breviter adpresse pilosiu- 
sculum, partim glabrum vel fere ex toto glabrum. 

In pinetis collucatis locis apertis et deciiviis solo arenoso vel subarenoso Rossiae mediae 
a Germania vistulana, Alborossia et Ucraina polessica oriente usque ad flumen Tobol Sibiriae uralensis. 

Typus specie!: prov. Nishny Nowgorod distr. Balachna, in silva publica Czernetsky. 1914 
V 22et 25 fl. et fr. I. M. Schwetsov legit (sub nom. C. ruthenicus var. Zingeri Nenjuk. — n° 2552 
Herb. Fl. Ross.) in Herb. Inst. Bot. Ac. Sc. URSS conservatur. 

Cyxne CBembie 6opbi, OopOBbie nycTOinn, ckjiohm h onyiiiKH (Ha necnaHOft n cynecnaHOft noq- 
Bax). BocTonHan (BHCJinHCKO-SyrcKan) repMamm, EenopyccHH, npaB 06 epe>KHan h jieB 06 epe>KHaH 
nojieccKaa YnpanHa, cpe^Hnn necHan naCTb PCOCP — k ceBepy, He aanee Boaopa3ae;ia SacceiiHOB 
.XtHenpa, Bojirn h KaMbi ( 3 ,aecb caMbiii ceBepHbiii nyHKT Ha CeB. Ypane no Jl03bBe n TouieMKe — H. H. 
K y 3 h e u o b), Ha ror c ocTpOBaMH Jieca npoHHKaeT nonm ao kokhoh rpaHHubi necocTenH n ao io>khoh 
OKOHeMHOcm Ypajia — Boct. Cnonpb b panone Me>Kay BepxOBbnMH Ypana, no pp. Mcem n Tape 
BnjiOTb jo Tooo.ia. 
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x C. Ssyreiszczikovii V. Krecz. sp. nova hybr. (C. ruthenicus Fisch. x Zin¬ 
ger i m.). 

Species hybridogena, characteribus intermixtis, in zona stepposo-sylvatica 
occurit, a Cytiso ruthenico Fisch. novellis bene foliosis, foliis subanthesi bene evolu- 
tis in sicco nigricantibus aut a Cytiso Zingeri mihi floribus majoribus et magis nume- 
rosis novellis floriferis cinerascenti villosis praecipue differt. 

riOMecb BCTpeqaeTCH b nonoce KOHTaKTa o6ohx bhaob, KOTopan coBnaaaeT npuMepHO c 30H0ft 
Jiecocrenn, aocTuran Ha ceBepe Okh (h aante p. Mockbm), Bo.irn, KaMbi h EejiOH, a Taione Ypajia 
b BepxoBbHX Ypajia h Eejion. 

x C. Czerniaevii V. Krecz. sp. nova hybr. (C. Lindemanni m. x C. ruthenicus 
Fisch.). Species hybridogena, ex Ucraina charcoviensis (e Charkovia et ditione opp. 
Tschugujev) provenientia a Cytiso Lindemanni m., pubescentia cinerea, calycis bre- 
viter pilosis et vexillo glabro differt. 

5 (10). C. Paczoskii V. Krecz. sp. nova. 

Planta 30—60 cm alta in sicco nigricans, rarnis prostratis et arcuate adscen- 
dentibus, floriferis — subglabris vel pilosis, novellis dense aureo vel argenteo pilosis 
foliis et pedicellis pilosis, foliolis ellipticis vel oblongo-obovatis, 1.5—2 cm lg., 
0.5—0.6 cm latis supra glabris subtus dense adpresse longe pilosis, ramis sub anthe- 
si vix foliosis. Flores axillares in numero 2—4, flavi,'subsessiles, calycibus 10—12 
(13) mm longis, dense villosis, vexillo 1.8—2.2 (2.5) cm longo flavido basi atro-fusco 
(in sicco nigro) supra glabro, alis carina brevioribus, carina pilosa. Legumen 
lineare, 3 cm longum, dense villosum. 

In sylvis frondosis et mixtis Ucrainae occidental is (in reg. Tarnopolensi), Podoliae et Vol- 
hyniae usque ad Shitomir et Sauran (reg. Balta). 

Typus speciei: Galicia Orientalis. distr. Tarnopol. Silva prope pag. Kidancy (non procul stat. 
viae ferrariae Maximowka). 26 IV 1916. A. I. Michel son legit; — in herb. Inst. Bot. Ac. Sc. 
URSS conservatur. 

Species a Cytiso Lindemanni m., cum qua coabitata, differe floribus cum vexillo 
superne glabro, basi atromaculato ramis prostratis et nigricantia in statu sicco. 

An hybr. inter C. Lindemannii m. et C. ratisbonensis Schaeff.? 

JlHCTBeHHbie h CMeuiaHHbie jieca. — 3an. YnpanHa (3anaaHee TapHonojin, >KnTOMnpa), rioa©- 
jihs, MojiflaBCKan CCP (CaBpaHb). 

6(11). C. ruthenicus Fisch. ex Bess. En. pi. (1822)29 et 74 (nomen) atque in Ind. 
pi. Hort. Petrop. (1824)25 (nomen et ex Wolosz. in Oesterr. Bot. Zeitschr. 
XXXVI (1886)151 (descriptio): Pacz. in Acta H. Bot. Univ. Jurjev XV(1914)93(excl e 
forma 2); Litw. in MaeBCK. <I>ji. Cp. Pocc. 5 H3A- (1917)133, ex p. (quoad pi. steppos. 
et petros.); Grossh. Oji. KaBK. 11(1930)253—C. biflorus Ldb. FI. ross. 1(1842)520 
{excl. fl. ex Ross, med.); Boiss. FI. Orient. II (1872) 50 (quoad pi. cauc.); Oe^ 1 !. h <t>Jiep. 
<t>ji. EBp. Pocc. (1910)517 (excl. var.) ex p., non L’Herit.—C. supinus Ldb. Fl. ross. 
I (1842) 520 (quoad pi. ex Ross, austr.), non L. — C. supinus volgensis Fisch. Cat Hort. 
Gorenk. (1868) 110; (1812)68 (nomen) — C. hirsutus M. B. Fl. taur.-cauc. 11(1868)165 
{excl. syn.); Ldb. Fl. Ross. 1(1842)519 (quoad pi. cauc.), non L. — C. pilosus Pall. 
Reise III (1775)255, 408 etc. (nomen) — C. communis Lindem. in Bull. Soc. Nat. Mosc. 
XL, 2(1867)494; XLIX, 3(1875)73 (nomen) — C. ratisbonensis Korsh. in Mem. Ac. 
Sc. St. Petersb. VII ser.*VIII, 1(1898)97 (f. stepposa), non Schaeff. — C. caucasicus 
Grossh. in Grossh. et Schischk. Schaed ad Fl. orient, exs. IX—XVI (1928)10 atque 
in Oji. KaB. 11(1930)253. 

Eeccapa6HH, loro-BOCTOqHUH yroji EejiopyccHH, YnpaHHa, KpwM, lowHan h boctohh3h nacTb 
PCOCP (k ceBepy no One; rajiHHbH ropa). 

7(12). C. hirsutissimus Koch in Linnaea, XIX (1847)62 — C. colchicus N. Alb. 
Prodr. fl. Cauc. (1895)53; Grossh. <f>ji. KaBK. 11 (1930)253. — C. biflorus var. longi- 
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pedunculatis Som. et Lev. in A. H. P. XVI (1910)110. — C. austriacus Boiss. FI. orient. 
II (1872)53, quoad pi. Cauc. orient.; Lipsky inTp. Th(])ji. Hot. Ca^a IV(1899)271, non L. 

Flo OTKpbiTbiM MecTaM, KycTapHHKaM ii cBeTJibiM jieca.M, BniiOTb no BepxHero npeaena Jieca — 
3an. KaBKa3 n TypuiHH (Aptbhhckhh paiiOH h JIa3HCTaH). 

8(13). C. polytrichus M. B. FI. taur.-cauc. 111(1819)477; Boiss. FI. Orient. 
11(1872)51; OeAn. h <t>Jiep. Oji. EBp. Pocc. (1910)547. — C. hirsutus M. B. FI. taur.- 
cauc. 11(1808)165, ex p.; Ldb. FI. ross. 1(1842)519, non L. — C. hirsutus ssp. polyt¬ 
richus Briq. £t. Cyt. Alp. Marit. (1894)171 (quoad pi. taur.) 

Ha CKa-iax KpbiMCKoft fliiJibi y npeaejiOB Jieca h Bbirne. 

9(14). C. Wulffii V. Krecz. sp. nova. — C. polytrichus auct. (non M. B.) ex p. 

Planta 5—20 cm alta, caulibus longis procumbentibus vel vix adsendentibus 
cortice laevi cinerascenti fusco vestitis, novellis pilis sublongis albicantibus subap- 
pressis obtectis, foliorum petiolis dense pilosis, folioliS'obovato-ellipticis vel oblan- 
ceolatis 1—1.5 cm lg., 4—7 mm latis, basi cuneato-ovatis, apice rotundatis vel 
subrotundatis vix mucronulatis utrinque sparse adpressipilosis. Flores axillares in 
numero 1—2, numerosis inflorescentiam spicatam unilateralem (pectinatam) forman- 
tes, flavi, pedicellis usque ad 7—10 mm longis, calycibus ovato-tubulatis, 14—17 mm 
longis dense subappresse longe pilosis; vexillo 2.4—3 cm longo, 1.2—1.5 mm lato, 
rotundato-obovato, supra adpresse piloso; alis 2—2.3 cm longis, apice emarginatis; 
carina dense crispato-pilosa. Legumen late lineari-lanceolatum, subcurvatum ca3cm 
longum, 6—7 mm latum dense adpresse longe pilosum. 

In pinetis ct saxosis subalpinis Tauriae et Circassia Caucasi (flum. Laba sup. et Belaja super, 
usque ad opp. Novorossijsk — ubi in mm. Sukko, Novotschir prope Rajewskaja, Kedrovy Bugor etc.). 

Typus speciei: Tauria, supra Jalta, in pineto supra Utschan-su 7/16 V 1901. W. T r a n z- 
schel legit — in Herb. Inst. Bot. Ac. Sc. URSS conservatur. 

CocHOBbie jieca h KaMeimcTbie Meara y BepxHero npeaejia Jieca Ha KpbiMCKOii fliiJie h Ha KaB- 
Ka3e (ot Boaopa3aejia JlaObi h Bejioii jjo OKpecTHOCTeii HoBopoccmicKa — r. CyKKO, xp. HoBomip, 
PaeBCKaH,*KeapoBbiii 6yrop h jp. MecTa). 

(10)15. C. Skrobiszewskii Pacz. in Acta Soc. Bot. Pol. II, 1(1924)65. — C. gra- 
niticus Pacz. in Act. H. Bot. Univ. Jurjev. XV(1914)97, non Rehm. — C. leucanthus 
Eichw. Skizze (1830)165, quoad pi. Cherzon. — C. austriacus [S. leucanthus Schmalh. 
Oji. Cp. h K). Pocc. 1 (1895)318, quoad p. ex Vozniessensk. 

M3BecTK0Bbie h MeprejiHCTbie cKJiOHbi SajiOK h peMHbix aojihh ioro-3ana,HHOH YKpaHHbi — pp. Tpo- 
MOKjien, TnrHHKa, MHryjieu h b oKpecTHOcrax XepcoHa h Hm<ojiaeBa; Bo3HeceHCK Ha JtHenponeTpOB* 
mime. 


Kjiioh AJin onpeAeiieHHH paKHTHHKOB CCCP 

1. KaMHejno6nBbie pacTeHnn c HCHO-pe6pHCTUMH BeTBHMH h Jio>KHOKOHeqHUM 
couBeTneM M3 2—4 6ejibix hjih 6jieAHopo30Bux UBeTOB. (K).-3an. Ynpamia) 

.C. Skrobiszewskii Pacz. 

+ PaCTeHHH C OKpyrJIbIMH HJIH HeHCHO-6op03AHaTblMH BeTBHMH H MHOrOHBeTKO- 
BblMH KOHeHHblMH HJIH KHCTeBHAHbIMH COLlBeTHHMH H3 JKeJITbIX, pe>Ke SeJTbIX, 
HBeTOB ./. . 2 

2. PaCTeHHH C KOHeqHbIMH mHTKOBHAHO-rOJTOBqaTbIMH COUBeTHHMH [hhkji Aulonix 

(Raf.) V. Krecz.].3 

+ PaCTeHHfl C KHCTeBHAHbIMH KOJIOCOBHAHbIMH HJIH rpeSeqqaTUMH (OAHOCTOpOHHHMH) 

coiiBeTHHMH [hhkji Diaxulon (Raf.) V. Krecz.] . ..7 

3. CoHBeTHH pa3BHTbi TOJibKO Ha KOHijax mojioaux BeTBen; jihctohkh jiHCTbeB 

o6paTHo-HHij;eBHAHbie, 7—12 mm mnp.4 

+ PacieHHH HecyT pa3H0BpeMeHH0 pa3BHBaK)mneCH cohbcthh KaK Ha KOHijax 
ciapbix BeTBen, Tan h Ha mojioaux no6erax, KOTopue 3 ohthkobhaho 0 Kpy>Kai 0 T 
y>Ke oTHBeTiiine njioAOHocnmHe coijBeTHH crapon bctbh; oTqero seTBH npnoSpe- 
TaioT CBoeo6pa3Hbiii oSjihk; jihctohkh JiHCTbeB jiaHijeTOBHAHue, 2—8 mm 

UIHpHHbl.6 
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4. PacTeHHH c rycTbiM, kopotko BOJiocHCTbiM h npnwaTbiM onymeHHeM h y3KHMn 
JiaHljeTHblMH H y3K0JiaHUeTHbIMH, TaK>Ke CHAbHO npH>KaTO-BOJIOCHCTbIMH, 6ojiee 
HJIH MeHee OCTpOKOHeHHblMH AHCTOHKaMH JIHCTbeB. WameHKa KOHHHeCKM-Tpy6- 
qaian, 8—10 mm aji., rycTO npnncaTO-BonocHCTaH. <t>nar 17—20 cm aahhm . . . 

.C. austriacus L. 

+ PadeHHB c paccenHHbiM npn>KaTO-BOJiociiCTbiM onymeHHeM h npoAOAroBaTbiMH 
o6paTHO-HHneBHij,HbiMH, noA KOHen cBepxy non™ rojibiMH, HaBepxy OKpyrnbiMH 
jiHCTOHKaMH JIHCTbeB. WamenKa BHneBHAHO-TpySqaTan, 10—12 mm aahhm, pac- 
c^hho nojiynpHwaTo-BOJiocHCTan, HepeAKO nonra ronan .5 

5. <t>jiar 17—20 cm ah-; HBeTbi 30Ji0THCT0->KejiTbie (Mejibi ceB.-BOCT. YKpaHHbi) 

. C.Litwinowii V. Krecz. 

+ <t>Jiar (18) 20—25 mm ahhhm; nBeTbi 6jieAHbie, cepHHCTO i hjih 6e;ieco->KejiTbie 
(3an. YnpaHHa).C. Blockii V. Krecz. 

€(3). PacTeHHH c AOBOJibHO rycTWM npuncaTbiM h nojiyoTTonbipeHHbiM onymeHHeM, 
peAeiomHM KHH3y, Ha AiiCTOHKax JIHCTbeB h qaiHemce; ahctohkh JIHCTbeB jiaHnei- 
Hbie, c o6enx ctopoh BOJiocncTbje. UBeTbi 6ejibie, pe>Ke GneAHonceATbie, 16—20 cm 
AJ iHHbi.C. albas Hacq. 

+ PacTeHHH bo Bcex nacTHx MoxHaTbie ot AAHHHbix OTTonbipeHHbix, ho He rycTbix 
bojiockob; ahctohkh JIHCTbeB CBepxy noA KOHeu coBepmeHHO rojibie h Jinmb 
no Kpaio pecHnqaTo-BOJiocHCTbie. UBeTbi GneAHOweJiTbie, 23—25 cm ARHHbi . . 

.C. podolicus Blocki. 

7(2). Oaar CBepxy hbho h CHJibHo onymeHHbin. UBeTbi chart b na3yxax JIHCTbeB 


.no 1—2(3).8 

+ <t>Jiar CBepxy rojibin. UBeTbi chart no (1) 2—3—5 .? . . 11 


8. KpynHbie pacTeHHH b 70—120 cm bucotu, c npHMbiMH BeTBHMH, noKpbiTbie rycTbiM 
h cepe6pncTbiM hjih SapxaTHCTbiM kopotkhm hjih aahhhbim onymeHHeM ... 9 

+ TopHbie pacTeHHH c AencaHHMH BeTBHMH h SejiecbiM HerycTbiM onymeHHeM . .10 

9. riecqaHbie pacTeHHH c npHncaTO-meAKOBHCTbiM h kopotkhm onymeHHeM MOJioAbix 

BeTBen h JIHCTbeB h y3K0jiaHueTHbiMH JiHCTOHKaMH JIHCTbeB b 2.5 — 3.5 (a noA KOHen 
h 4—6) cm ARHHbi, c HeMHoroqHCJieHHbiMH.paccTaBJieHHbiMH HBeTaMH. Marnewa 
h 6o6bi npHjKaTO-cepeSpncTO-onymeHHbie.C. borysthenicus Grunn. 

-f- UejiHHHo-CTenHbie h JiecHbie pacTeHHH c rycTbiM h aahhhbim nonynpnncaTbiM 
(dapxaTHCTbiM) onymeHHeM no6eroB h JIHCTbeB; HHneBHAHUMH h npoAOJiroBaTO- 
HHneBHAHblMH B 1.5 — 2.5 CM AAHHbl AHCTOHKaMH JIHCTbeB H MHOrOHHCJieHHblMH 
UBeTaMH. Mamemca h 6o6bi MOXHaTo-BOJiocncTbie . . C. Lindemannii V. Krecz. 

10. PacTeHHH C BeTBHMH, AHCTbHMH, HaiHeHKOH H 6o6aMH M0XH3TbIMH OT SeJieCbIX 
paccenHHbix bojiockob; KpbiJibimKH BeHHHKa Ha KOHne OKpyrJibie, nejibHbie (fliiJia) 
.C. polytrichus M. B. 

+ PacTeHHH noKpbiTbi npn>KaTbiMH hjih nojiynpn>KaTbiMH BOJiocKaMH; KpbiAbmiKH 
BeHHHKa Ha KOHne c BbieMKon (jiecHoii none rop) . . C. Wulffii V. Krecz. 

11(7). Eojiee hjih MeHee HH3KopocAbie pacTeHHH co CTejnoinHMHcn no 3eMJie h npnnoAbi- 
MaioinHMHCH BeTBHMH, cO cjia6biM onymeHHeM MOJioAbix BeTBen, JIHCTbeB 
h qameHKH, qacTO noHTH rojibie (pence noAOJibCKHH C. Paczoskii V. Krecz. — 
c rycTO-onymeHHbiMH AHCTbHMH, qaiuenKOH h moaoammh noSeraMH). JlncTbH 
bo BpeMH HBeTeHHH xopomo pa3BHTbi. Mamemca 10 — 12 mm ahhhlj. UBeTbi 16 — 
23 MM AAHHbl 1 ... 12 

+ Bojiee hjih MeHee BbicoKne pacTeHHH c npHMbiMH BeTBHMH h 6onee hah MeHee 
xopomo OnymeHHbIMH MOJIOAbIMH BeTBHMH, AHCTbHMH H qameHKOH. JlHCTbH 
bo BpeMH HBeTeHHH pa3BHTbi cna6o. Mamemca 12 — 14 mm aahhu. UBeTbi (22) 
23 — 28 (30) mm aa . 14 

12. <t>Aar c xopomo BbipanceHHbiM SypbiM hah qepH0-6ypbiM (y cyxnx pacTeHHH) 
nHTHOM npn ocHOBaHHH. PacTeHHH c pacnpocTepTbiMH h nencaHHMH BeTBHMH 


1 npH nojib30BaHiiH 3 toh cTyneHbio HaAO HMeTb b BHAy Hajiwme nOMeceft Me>KAy ' bhaamh stoh 
CT yneHH h caeAyiomeH (cm. npinieM. k C. ruttienicus). Bee paereHHB, othochuihccb k stoh cryneHH 
(12—13), npw cymKe qepHetOT; H3 bhaob, othochuihxcb k CJieAyiomeH cryneHH (14—15), qepHeior TOjibKO 
KaBKa3CKHH C. hirsutissimus Koch'., ocTaabHbie octaiOTCH cepo-3ejieHbiMH. 
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h noTOMy HeBbicoKHe, b 10 — 50 cm bucotu. Mame^Ka h 6o6bi paccenHHO hjih 6. m. 
rycTO BOJiocHCTbie.1$ 

-f- Ojiar C HeHCHMM (})HOJieTOBbIM I1HTHOM y 0CH0B3HHH HJ1H nOHTH 6e3 nflTHa. BeTBM 
npHnoa,biMaiomHecH, noHTH npHMbie, h noTOMy pacTeHHH b 50—100 h Cojiee cm 
pucoTOH. Marnewa noHTH rojian; 6o6bi cjiaCo onymeHHbie, c npojibiCHHaMH, 
Hepea,KO rojibie (ho b BejiopyccHM h xoporno onymeHHbie, iiohth MoxHaTbie). 
UBeTbl B KOJIOCOBHAHUX COJUBCTHHX. JIhCTOHKH JIHCTbeB FIOHTH o6paTHO-HHIie- 

BHAHbie (6—8 mm niHpHHbi) — CpejumH nacrb PCOCP . .C. Zingeri V. Krecz. 

13. PacTeHHH c jiejKannMH bctbhmh h noTOMy He Cojiee 10—30 cm bmcotm; (fcojioAbie 

no6erH h jiHCTbH CJia6o onymeHHbie, non™ rojibie. Eo6bi h namewa pacceHHHO- 
npH)KaTO-BOJIOCHCTbie. UBeTbl B OJJHOCTOpOHHHX (rpeSeHHaTbIX) COUBeTHHX. 
JIhctohkh JIHCTbeB npoapjiroBaTbie (3 —4 mm mnpHHbi) — Boct. repMaHHH 
h K>ro-3ana/iHaH EejiopyccnH. C. ratisbonensis Schaeff. 

+ PacTeHHH c npHnoa,biMaK)iHHMHCH BeTBHMH a,o 50—60 cm bbicotoh; MOJioa,bie no- 
6ern, jihctwi, namewa h 6o6bi MOXHaTO-BOJiocncTbie. IjBeTbi b kojiocobhahom 

COUBeTHH. JlHCTOHKH JIHCTbeB 3JIJIHnTHHeCKHe (4-8 MM mnpHHbl) — riOAOJIHH 

. C. Paczoskii V. Krecz. 

14. TopHbie pacTeHHH c /yiHHHbiMH (ocooeHHO npn njioa,ax) uBeTo- (njioa.0-) Ho>KKaMH 

(flO 1—1.5 CM iJ.JI-)» nOKpbITbie paCCeHHHbIMH, MOXHaTO-OTTOnbipeHHbIMH (OCo6eHHO 
ryCTbIMH H o6HJIbHbIMH B MOJIO/IOCTH) BOJIOCKaMH (3an. KaBKa3). 

. C. hirsutissimus Koch. 

+ CTenHbie h noAropHbie pacreHHH c kopotkhmh (b 3—6 mm jyi.) ijBeTO- (njio/io-) 
HO>KKaMH, Cojiee hjih MeHee rycTO noKpbiTbie kopotkhmh hjih jyiHHHbiMH npn>Ka- 
TblMH H nOJiynpH)KaTbIMH SapxaTHCTbIMH BOJIOCKaMH.15 

15. PacTeHHH, noKpbiTbie bo Bcex nacTnx rycTbiMH h ajihhhumh nojiynpnwaTbiMH 

3eJieH0BaT0-30JT0THCTbIMH BOJIOCKaMH. l^BeTbl CH^HT B Iia3yxe JTHCT3 no 1—2(3). 
MameHKa 13—14 mm /yiHHbi ..." . C. Lindemannii V. Krecz. 

-f- PacTeHHH, noKpbiTbie ceppiM kopotkhm h npiiwaTbiM onymeHHeM. IjBeTbi chaht- 
no (2) 3—5. Mainewa 12—23 mm ajihhm. C. ruthenicus Fisch- 


V. I. KRECZETOWICZ 
Der Geissklee Ost-Europas 

Zusammenfassung 

Als Ergebnis der fur die Flora der URSS durchgefiihrten Revision neuen und' 
reichhaltigen Materials praezisiert der Verfasser die Auffassung einer Reihe alter 
Arten und stellt die neuen Arten-Cy/isus Litwinowii, C. Lindemannii, C. Zingeri (Nenuk.), 
C. Paczoskii und C. Wulf/ii auf; ausserdem zwei Ba§tard-arten: x C. Ssyreiczczi- 
kovii x C. Czerniaevii. 
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XPOHHKA 

<l>H3H0JI0rHH paCTeHLiH B CCCP 


(Htoth paooTbi CoBemaHnn no <t>H 3 nonornH pacTeinin, co 3 BaHnoro AKaaeMnen HayK" CCCP 

b BHBape 1940 r.) 


OrpoMHbiii nOA^eM KyjibTy^pbi n Haynn b Hauien CTpaHe, naomoAaeMbiii naMH e>KeflHeBiio bo 
Been OKpyjKaiomen >kh3hii, noAnepKHyT jihiiihhh pa3 Ha coBemaHnn no (Jm3HOJiorHH pacTeHnn, c03BaH- 
hom AKaAeMnen Hayn CCCP b HHBape Tenymero roAa. 

B npouiJiOM n3 CKpoMHOn, y3K0 aKaACMnqecKOn HayKH, nonyqapmen npniOT na KaiJieApax neKO- 
Topbix nepeAOBbix yunBepcnTSTOB h By30B, <J)H3HonornH pacTeHnn Kan Hayna b Hame Bpe.wn pa3BepHy- 
jiacb b MomHoe HayqHoe ABiiJKeHne, 3axBaTHBinee He TOnbKO cneunajincTOB, ho h uinpoKHe Kpyrn arpo- 
HOMOB-OnblTHHKOB, nepeAOBbix K0J1X03HHK0B, CpeAH KOTOpblX y>Ke HMeeTCB 60JlbUI0H pHA KpynHeH- 
IHHX HOBaTOpOB B CejIbCKOM X03HHCTBe. t 

CTaxaHOBCKoe ABHjKeHne b cenbCKOM xo3nncTBe ocoOeHHO npKO BbinBJineT TBopqecKyio HHnuna- 
THBy TpyAamHxcn acpcbhh, Bbi3BaHHyio BejiHKHM nepenoMOM — nepexoAOM cenbcKoro xo3nncTBa Harnen 
CTpaHbl K K0JlX03H0My CTpOK). 

TBOpqecKHH nOA^eM TpyAnmwxcn Hainen CTpaHbi b 6 opb 6 e 3a peuieHnn 3aAaq, nocTaBJieHHbie 
III CrajiHHCKOH nnTHJieTKOH b o6nacTH cenbCKoro xo3nncTBa, BCKOnbixHyn h yB.neK uinpOKne Kpyrn 
Hamen HHTennnreHUHn, pa6oTaK)men HaA npooJieMaMii pacTeHneBOACTBa. 

3aAaqn, nocraBneHHbie nepeA cobbtckoh HayKOfi n, b qacTHOcm, nepeA 4>B3nojiornen pacreHnn 
nnaHOM TpeTben nnTiineTKn orpoMHbi. Peuiemie sthx 3aAaq Tpe6yeT HanpnweHHOn TBOpqecKOii pa60Tbi, 
n6o ohh ram b ce6e TpyAHeilmne, TeopemqecKn He pa3pemeHHbie, Bonpocbi. B stom cMbicne AOCTaToqHO 
BcnoMHHTb o T3khx npo6neMax, KaK nocTpoiiKa opocnTenbHon cncTCMbi b CpeAHen A3hm h, b qaCT- 
hocth, coopyjKeHne Sojibinoro OepraHCKoro KaHana, nocrponKa KynobimeBCKoro n KaMbimeHCKoro 
rnApoy3Jia Ha Bonre, BBeAeHne npaBnnbHbix ceBOooopoTOB, co3AaHne BOKpyr npyrnieninnx ropoAOB 
HeoSxOAHMbix OBOuiHbix X03BHCTB h HaKOHeu maBHenuian CTajiHHCKan 3aAaqa — nojiyqenne 7—8 mhji- 
jmapAOB nyA. 3epHa e>KeroAHO. 

O6n3aTejibCTB0 coBeTCKnx <Jm3nonoroB paereHnn coctoht b HacTonmee BpeMn b t.om," qT 06 bi 
OKa3aTb MaKCHMajibHyio nOMOmb arpOHOMnqecKHM nayKaM npn pa3pa60TKe 3t{)<t)eKTHBHbix npneMOB 
B03AejibiBaHHB pacTeHnn b uennx nojiyqeHHn >KenaeMoro KOJinqecTBa n KaqecTBa cenbCK 0 X 03 HHCTBeH- 
hoh npoAyKunn. B otom cMbicne cooOpajKeHnn Bennqaiiiiiero Hauiero <J)H3Honora K. A. TnMnpn3eBa,' 
BoicKa3aniibie 3aAOJiro ao Hauinx AHeii, aojdkhw 6 biTb nono>KeHbi b ocHOBy pa 60 Tbi coBeTCKnx <Jw3nono- 
rOB. TnMnpn3eB niican: <<arpoHOMnn ct3Bht BOnpocw, arpoHOMimecKan xhmhh AaeT j:peACTBa rjih 
hx HayqHoro pa3pemeHHn; <J)H3HOnornH paereHnn, nccneAyn nx Ha jkhbom ooT.eKTe AenTenbHOcrn arpo- 
HOMa, AaeT OKOHqaTejibHbiii OTBeT Ha 3anpoc npaKTHKno (Co6p. coq., t. Ill, CTp. 51, H3A- 1937 r.). 

Me>KAy TeM BonpocaM (Jmanojiornn pacTeHnn nocneAnee BpeMn yAejineTcn AajieKO He AOCTaToqHoe 
BHHMaHne He TOJibKO Ha nepn^epnn, ho h b ueHTpanbHbix yqpejKAeHnnx HapK0M3eMa n BACXHMJLA. 
Mbi BCTpeqacMcn c cOBepmeHHO SeccnopHbiM 4»aKTOM HeAOOueHKM n HenoHHMaHnn Toro nojiojKeHnn, 
HTO <<(Jm3HOJ10rHH paCTeHHH HBJmeTCH OAHOn H3 paunOHajlbHblX OCHOB COBpeMeHHOrO 3eMJieAeJlHH» 
(TnMiipH3eB). 

B p«Ae OTpacneBbix HHCTHTyTOB n onbiTHbix CTaHunn Jia6opaTOpnn no (J)n3H0Jiornn pacTeHnn 
3aKpbiTbi hjih BJiaqaT >KajiKoe cymecTBOBaHne, Aa.ieKO He OTBeqaiomee tcm 3aAaqaM, KOTopbie nepeA. 
HHMH AOJDKHbl CTOHTb H y>K6 CTOHT. 

Co 3 BaHHoe HHCTMTyTOM (J)n 3 nojiornn pacTeHnn AnaAeMnn Hayn CCCP Bcecoio 3 Hoe coBemaHne 
$H3nojioroB pacreHnn, no cymecTBy, nepBoe b ncTopnn ashhoh Haynn, HBHJiocb 6 e 3 ycnOBHO cBoe- 
BpeMeHHbiM n Heo 6 xoAHMbiM bo Bcex cMbicnax. Ono npnBJieKJio 3naqnTejibHoe KOJinqecTBO (Jm 3 HOJioroB 
He TOJibKO Mockbw, ho h nepmJiepHH H3 coio3Hbix n aBTOH omhwx pecnyOjiiiK. Bcero 3 aperncTpnpOBa- 
Jiocb yqacTHHKOB KOHiJjepeHunn 401 qen. FIomhmo oiJmunaJibHbix AeneraTOB coBemaHnn, Ha 3 aceAaHnnx 
npncyTCTBOBaJio ao 300 qeji. rocTeii. H 3 qncjia 3aperncTpnpoBaBUinxcH yqacTHHKOB coBemaHim 114 qen. 
(28.5%) mockobckhx n 287 (71.5%) HHoropoAHHX. no OTACJibHbiM pecnySuHKaM ohh pacnpeAenHiOTCH 
CJieAyiomHM o6pa30M: PCOCP — 267 qen., YCCP — 75 qen., ECCP — 8 qen., Tpy 3 . CCP — 16 qen., 
y36ek\ CCP — 15 qen., A3ep6aiiA>K. CCP — 15 qen., Ka 3 axcKan CCP — 4 qen., TaA>KHKHCTaH — 
1. qen. no napTHMHOCTn cocTaB coBemaHnn xapaKTepn3yeTcn cneAyiouinM 05pa30M: qneHOB n KaHAH- 
Astob BKn( 6)—66 qen., KOMCOMOnbueB— 24 qen., oecnapTHniibix — 311 qen. no KBanniJuiKaunn 
cocTaB AaeT cneAyiomne AaHHbie: aKaAeMHKOB — 7 qen., qn.-KOppecn. — 5 qen., npoiJieccopOB n aok- 
TopoB liayK — 60 qen., AOuemrOB, KaiiAHAaTOB Hayn n ct. Hayqn. cOTp. 190 qen., accncTeHTOB h HayqH. 
corpyAHHKOB 0e3 yqenoii ereneHii — 139 qen. 
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HeoSxoflHMO OTMeTHTb 3HaHHTe.ibHoe KOjiHnecTBO H<eHuiHH — 158 neji., My>KHHH 249 qeA. y>Ke 

H3 3THX KpaTKHX UH(J)p BHjeH TOT 3HaMHTejlbHbIH pa3MaX, KOTOpblH npilHHAO COBeiuaHHe, CflejiaBUieeCH 
no cyuxecTBy Bcecoio3HbiM coBemaimeM <J)n3no;ioroB. 

noHTH Bee ropofla, ra,e hmciotch paGoTHHKH no (Jmshoaothh pacTeHHH, 6 mah npeACTaBAeHbi 
Ha coBemaHHH (MocKBa, JleHHHrpaA, KneB, TGhahch, CHM<|>eponOAb, AjiMa-aTa, nepMb, Bopohok, 
TauiKeHT, Tomck, Me6oKcapw, Ka3aHb, CapaTOB, Poctob, KpacHoy(J)HMCK, MaKHHO, JIeHHHa6aA, CaMap- 
•oha, Bany, KnpOBoGaA, ^HenponeTpoBCK, MKaAOB, Ee3eHqyK, KHHejib, XapbKOB, >Khtomhp, Ak- 
KaBan, Omck, <t>epraHa, Henan LJepKOBb, XepcOH, CyxyMH, Mhhck, ropKH, O^ecca, Y<Jia, ropbKHH, 
MHMypwHCK, SHrejibc, nymKHH, Tnpacnonb, KpacHOAap). 

riOMHMO oojibiuoro KOJiH^ecTBa paSoTHHKOB BY3 ob, ynacTBOBaao oqeHb mhoto coTpyAHHK ob 

OnbITHbIX CT3HUHH H HayHHO-HCCAeAOBaTenbCKHX HHCTHTyTOB. 

Ha CoBemaHHH paSoTano 6 ceKunn: 1) pocra h pa3BHTHH, 2) MHHepajibHoro nirraHHH, 3) croii- 
kocth, 4) B03flymnoro mrraHHH, 5) o6MeHa BemecTB h 6) <|)H3HOnorHqecKOH aHaTOMHH pacreHHH. 
Bcero CoBemaHHe 3acjiyuiaJio 13 nneHapHMx h 180 ceKUHOHHbix AOKnaAa. 
no OTAejibHbiM ceKUHHM ohh pacnpeAennioTCH cJieAyiomHM o6pa30M: 


1) CeKUHH pOCTa H P33BHTHH.41 AOKAaA 

2) » MHHepajibHoro nHTaHHH .35 » 

3) » ctohkocth pacreHHH .35 » 

4) » B03AyinHoro nHTaHHH .25 » 

5) » o6MeHa BemecTB.21 » 

G) » 4)H3HOjiorHMecKon aHaTOMHH .23 » 


Bcero . . . .180 AOKnaAOB 


CjicayeT, oAHano, OTMeTHTb, hto noMHMO 213 aoka3aob, Te3HCbi KOTOpux 6bum HanenaTanbi 
k coBemaHHH) b BHAe cGopiiHKa, OprKOMHTeT nojiyqna CBbime 50 33hbok Ha AOKnaAH AOnonHHTenbHO, 
ho Te3HCbi KOTopbix 6bum npeAcraBneHbi no3AHO h He motjih 6biTb HaneqaTaHbi h 3acjiyuiaHbi CoBe- 
maHHeM. CoBemaHHe nocraBHjio ce6e pHA cepbe3Hbix nporpaMMHbix h opraHH3auHOHHMx 3aAam npe>KAe 
Bcero b 3aAaqy coBemaHHH bxoahao noAHHTb HAeimo TeopemqecKHH ypoBeHb cOBenrcKOfi <j»i3HOuoniH 
ao cOBpejweHHOH nepeAOBOH HayKH. TaKOH <mayKH, aioah kotopoh, noHHMan CHJiy h 3HaneHne ycra- 
hobhbihhxch b HayKe TpaAHUHH h yMeno Hcnojib3y« hx b HHTepecax HayKH, Bee >Ke He xotht 6biTb 
paoaMH 3THX TpaAHUHH, KOTOpaH HMeeT CMejlOCTb, peiUHMOCTb JlOMaTb CTapbie TpaAHUHH, HOpMbI, yCTa- 
hobkh, Korua ohh cTaHOBHTCH ycTapejibiMH, KorAa ohh npeBpamaioTCH b T0pjw03 ajih ABH>KeHHH BnepeA, 
h KOTopan yMeeT co3AaBaTb HOBbie TpaAHunn, HOBbie HopMbi, HOBbie ycTaHOBKH». (H3 pemi 
TOBapnma CTanHHa Ha npneMe b KpeMAe paSoTHHKOB Bbicmen oiKonbi 17 Man 1938 r.). 

riOKa3aTb rpaHAH03Hbie 3aA3MH H B03M0)KH0CTH pa3BHTHH HayKH B yCAOBHHX COUHaJIHCTHMeCKOTO 
oGmecTBa, BbiHBHTb ponb h 3HaHeHHe nepeAOBbix hach b Harnett ACttcTBHTenbH octh cocraBAnno OAHy 
H3 ocHOBHbix 3aA3H CoBemaHHH, hGo HHTAe b MHpe, KaK b CCCP, 6opb6a 3a nepeAOByio HayKy hbahctch 
acaom ooiueiiapoAHbiM, oGmerocyAapcTBeHHbiM, b kotopom npnnHMaioT y«4acTne ne TOAbKO <<H36paHHue», 
ho h uinpoKne rpyAHiUHecH Maccw. 

B CBeTe pemeHHii XVIII napTCT>e3Aa no AOKAaAy tob. MoAOTOBa o TpeTbeM nHTHAeTHeM nAane 
HeooxOAHMO 6biAO oocyAHTb ocHOBHbie npo6AeMbi, cTomune nepeA‘4>H3HOjiorHeH pacTeimn b CCCP, 
ocooo aKTyaabHbie c TeopeTH^ecKOH h npaKTHMecKOii ctopoh b HacTonmee Bpewn, HaMeTiiB KOHKpeT- 
Hbie nyTH aah hx peuieHHH. KpuTHMecKHH oGMeH onbiTOM, nyTeM aokabaob, oocy>KACHHH h ahmhux 
6eceA paGoTHHKOB nepniJepHHHbix h uenTpaAbHbix yqpe>KAeHHH Me>KAy coooio hccomhchho nOMor Kaw- 
AOMy H3 yqacTHHKOB coBemaHHH noAOHTH k 6oAee BAyMHHBOMy nocTpoenHio naana AaAbneihiieH CBoeil 
paGoTbi. 3HaHeHne uinpoKoro ahmhoto oomeHHn HaynHbix pa 60 THHK 0 B Ha noAo6Hbix coBeiuaHHHX 
Hawn yqHTbiBaeTcn a3acko He AoeraToqHO, Me>KAy TeM oho nrpaeT b ycnexe pa6oTbi AaaeKO He nocAeA- 
HIOK) pOAb. HaKOHeu HeoGxOAHMO 6bIAO <'HHBeHTapH3HpOB3Tb» JKHBbie TBOpqeCKHe CHAbI, AIOACKHe 
KaApw, cymecTByiouiHe b cobbtckoh cTpaHe h pa6oTaiomHe b ooAacTH (J)H3 hoaothh pacTeHHH. B 3 tom 
CM bICAe CoBemaHHe nOKa3aAO OrpOMHblH pOCT COBeTCKOH (J)H3H0A0rHH. J^OCTaTOMHO BCnOMHHTb, MTO Ha 
nocAeAHeM Bcecoio 3 HOM cte3Ae OoTaHHKOB, npoHCxoAHBineM 'b 1928 r., (J)H3H0A0rHH pacreHHH 6biAa 
npeACTaBAeHa Bcero oahoh ceKuneil h to coBMecTHO c aHaTOMneii pacTeHHH, c KOAHqecTBOM aoka3aob 
BT pn-qeTbipe AecuTKa. HaKOHeu, ocoGchho Ba>KHbiM hbahaocb BbinBAeHne h o6cy>KAeHHe B03HHKmnx h 
B 03HHKaK)IUHX B COBeTCKOH (J)H3HOAOrHH paCTeHHH HOBbIX HanpaBACHHH. CpeAH HHX HeCOMHeHHO BeAymet' 
noAOjKeHiie 3aHHMaeT HanpaBAeHne, B03rAaBA«eMoe axaA. T. JH. JlwceHKO. 

PaooTa CoBemaHHH cKAaAWBaAacb H3 nAeHapHbix h ceKuHOHHbix 3aceA3HHH. n:ieHyM CoBe¬ 
maHHH 3acAymaji oG3opHbie aokababi, b KOTopbix 6 mah AaHbi o6oomeHHH cymecTByiomHx HayqHbix 
AaHHbix no ocHOBHbiM pa3AeAaM (J)HT0(J)H3H0A0rHH h owAH nOKa3aHbi BbiTeKaiomne OTCioAa HanpaBAemiH 
b Hayne. 

JHokaaa npo(J). O. A. BanbTepa 6wa nocBnmeH 3aAaqaM 4 )h3hoaothh pacTeHHH b cbh3h co cra- 

XaHOBCKHM ABHJKeHHeM B CeAbCKOM X03HHCTBC. HeCOMHeHHO, BOnpOC 3T0T HMeeT BeCbMa SOAbmOe 
3HaqeHHe, TaK KaK npHMeHeHne CTaxaHOBCKHX mctoaob 6opb6bi 3a bmcokhh ypojKail TpeoyeT ot <1)h3ho- 
AOTHH paCTeHHH TeOpeTHHeCKOTO OGoCHOBaHHH, KOTOpOe H AaA npO(J). BaAbTep B CBOeM A0KJI3AC. 

C GoAbmHM BHHMaHneM CoBemaHHe BbicAymaAO aokabaw aKaA. H. T. XonoAHoro, ocoGeHHO 
ero AOKAaA o 3HaqeHHH (JjHToropMOHOB b npouecce pocTa h p33bhthh pacTeHHH. IIomhmo BecbMa hhtc- 
pecHoii TeopeTHnecKOH qacTH, aKaA. XoAOAHbin yKa3aA Ha B03M0>KH0CTb npHMeHeHHH topmohob aah 
nOBbimeHHH ypo>KaH n ynpaBAeHHH pacTeHHeM. 

HpKHH AOKAaA 06 HBAeHHHX OnAOAOTBOpeHHH H HaCACACTBCHHOH nepeAaMe CACA3A ai<aA. T. XI- 
JIbiceHKO. JHoKAaA otot KaK 6bi nocAynoi-i ochoboh aah pa 60 Tbi ceKumi pa3BHTHH, paOoTa koto- 
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poii uuia HMeHHO b HanpaBJieHHH pacmupeHUH h naJibHeimiero o5ochob3huh TeopHH cTaAHHHoro 
pa3BHTHH. 

no MHHepajibHOMy nHTaHwo BecbMa rjiySoxHii TeopeTnqecXHH noxjiaA o nocrynjieHHH MHHe- 
paubHbix BeuxecTB b xjieTxy caejiaji npo({). A. Ca6HHHH. Ha ochob3hhh xpHTHqecxoro o6o6meHHH 
HOBeHuieft jiHTepaTypbi h co6cTBeHHbix HccjieaoBaHHH npo<J). C3(5 hhhh noaBepr peBH3Hn npeacraBJieHHH 
o KJieTKe Kax oo ocMOTHqecxoH Hqenxe h noKa3a;i 3HaqeHHe np0T0njia3Mbi b norjiomeHHH MHHepanb- 
Hbix BeuxecTB, a Tax>xe oct3hobhjich h Ha MexaHH3Me nocrynjieHHH MHHepaJibHbix BemecTB b pacreHne. 
HecoMHeHHO, hto aajibHeftmaH pa3pa60Txa sthx npeAcraBJieHHH AOJi>KHa npHBecm k 3HaqHTe:ibHbiM 
H3M6H6HHBM B npaKTHXe npHMCHeHHH MHHepaJibHbix yflOOpeHHH. 

floKJiaa npo^). H. r. flnxycapa AOnojiHHn npenbuyuxee coo6memie, noKa3aB bo3mo>khocti[ 
ynpaBJieHHB 6 hoxhmh3mom h ypo>KaeM pacTeHHH nyTeM peryjwpoBaHHH MHHepanbHoro nnTaHHH 
pacreHHH. 

flOKJiaa qji.-xoppecn. AxaaeMHH Hayx JI. A. HBaHOBa 6wji nocBnmeH Bonpocy, hotophh HaH- 
MeHee pa3pa6aTbiBaeTCH ceftnac cOBeTcxon <|)H3HOjiorHeH pacTeHHii, HecMOTpn Ha to, hto b stoh ofjjiacTH 
Tax mhoto caejiaji 3aMeqaTejibHbin pyccxHH <Jw3HOjior K. A. Thmhph36b, a hmchho — n3yqeHWo 
^)0T0CHHTe3a. JI. A. HBaHOB b cBoeM coo6meHHH noKa3an AOMHHHpyiomee 3HaqeHHe (J)OTOCHHTe3a 
B (J)OpMHpOBaHHH ypOHOH. 

HjieHbi CoBemaHHH 6buw 03HaxoMJieHM c eme He onySjiHxoBaHHoii Teopneft uHXJmqecxoro cra- 
peHHH h OMOjio>KeHHH pacTeHHH b 0HT0reHe3e noKOHHoro npo^). H. n. KpeHxe, hotopmH He3aaojiro 
.ao cBoeii CMepTH npeAcraBHJi Te3HCbi cBoero BbicrynjieHHH. JHoxJiaa Ha 3Ty TeMy cAejian yqeHHx noxoii- 
hoto — JI. T. floSpyHOB. * 

AKTyajibHeHiime Bonpocw ycTOifanBocTH pacTeHHH k He6jiaronpHHTHbiM (JiaxTopaM BHeuinefl 
CpeflM, a HMeHHO M0p030yCT0HqHB0CTH H 3acyX0yCT0HHHB0CTH, OCBeTHJI H npO<t>. H. H. TyMaHOB H HJI.- 
Koppecn. Axa^eMHH Hayx H. A. MaKCHMOB. npcHj). TyMaHOB oxapakTepH30Baji coBpeMeHHoe nonojxe- 
Hne Bonpoca o 3aKajiHBaHHH pacreHHH k hh3khm TeMnepaTypaM, oSpaTHB cneuHajibHoe BHHMaHHe Ha 
wexaHH3M rH6enH pacTeHHii ot hh3khx TeMnepaTyp. npoifieccop H. A. MaxcHMOB cae.iaji o63op hobcH- 
hihx npeAcraBJieHHH o 3acyxoycTOHHHBOcTH pacTeHHii, oSpaTHB oco6oe BHHMaHHe Ha to HanpaBJieHHe 
paSoTbi no H3yqeHHK> hbjibhhh 3acyxoycTOHHHBOCTH, xoropoe Bezier HHCTHTyT Shoxhmhh AxaaeMHH 
-iiayK b jiHue npo<t>. OnapHHa, KypcaHOBa h CncaxHHa. 

Hn.-Koppecn. A. H. OnapHH aojio>khji o cbohx MHoro/ieTHHX pa6oTax no o6paTHMOCTH (JjepMeH- 
TaTHBHoro aeHCTBHB, ocbcthb nepcnexTHBbi, xoTopwe OTxpbiBaeT naHHan TeoperaqecxaH ycraHOBKa 
jinn <J)H3HOjiorHH pacTeHHH. Ba>KHoe b TeopeTHqecxoM h npaxTHnecKOM OTHOiueHHnx coo6meHHe o 3Ha- 
mchhh MHKpoajieMeHTOB b >kh3hh pacTeHHH h b nene noflHBTHB ypo>KaH cje.ian npo^eccop E. B. Bo6ko. 

3aKjnoHHTejibHoe 3aceaaHHe njieHyMa 3 acJiyuiajio SnecTmnnn flOKJian axa^. npHHHuiHHKOBa 
O pOJIH (J)H3HOjlOrHp paCTCHHli B BOnpOCaX XHMH33UHH CTpaHbl B TpeTbeft nHTHJieTKe. 

Ha stom >xe 3aceaaHHH njieHyMa 6 mji 3acnyuiaH HToroBbift ^OKJian 3aM. flnpeKTopa H<l>P’a 
A. n. IIIepSaKOBa o pa6oTe CoBeuxaHHH h 6buia npHHHTa pe30jnouHH c pn^OM peuieHHH npHHUHnHanb- 
noro xapaXTepa. 

Co6paHHe ycTpoHJio OBauHio CTapenuieMy (|)H3HOJiory Hauieii cTpaHU axaa. H. npnHHuiHHXOBy 
h HHHunaTopy opraHH3auHH CoBemaHHH axaa. A. H. Baxy. 

iiepenaeM x xpaTxon xapaxTepHCTHxe pa6oT cexunil. CaMOil MHoroqHcneHHOH cexuHen Ha- 
CoBeuxaHHH qBJiqjiacb cexuHH pocra h pa3BHTH«. Hccomhchho, sto HBJieHHe He cjiyqaiiHO. HoBaTop- 
-cxne pa6oTW axaa. JIbiceHxo no pa3BHTHio pacTeHHft aann MomHbift tojihox x npouBeTaHHio 3TOro OTaena 
<j)H3HOjiorHH pacTeHHH. no cexuHH pa3BHTHH 6buio 3aqBJieH0 h cnejiaHO HaH6ojibuiee xojinqecTBO aoxna- 
«0B. XapaxTepHO, hto b 3toh o6nacTH pa60Tax>T bo Bcex, W)xe caMbix OTnajieijHbix yrouxax Hauiero 
Cox33a. HeTTaxon onbiTHOii ct3huhh hjih BY3a, r^e 6u b toh hjih hhoiI Mepe®He ocymecTBJiHJiocb 
rayqeHHe naHHbix BonpocoB. npaxTHqecxan 3HaqHM0CTb sthx BonpocoB BBnneTcn oqeBHflHOii h 6ec- 
cnopHoft. 

CexuHH yaejwjia ochobhoc BHHMaHHe ^oxna^aM no najibHenmeH pa3pa60Txe TeopHH craaHH- 
hoto pa3BHTHH, HBJieHHK) (J)0T0nepH0flH3Ma, 3HaqeHHio ropMOHOB b npoueccax pocra h pa3BHTHH h, 
HaxoHeu, TeopHH KpeHxe xax ochobm ^jih npHMeHeHHH nojiHBOB h noaxopMon. 

O^ho 3aceaaHne cexuHH pocTa h pa3BHTHq 6 wjio oSte^HHeHO c cexuHeft ctoAxocth. 

06i>eflHHeHHoe 3aceaaHHe 6 mjio nocBHuxeHO H3yqeHHio bjihhhhh npeflnoceBHbix B03fleftcTBHH 
Ha noBMineHHe 3acyxoycTonqHBOCTH h cojieycToftqHBOcTH (reHxejib h KojiOTOBa), Mopo3oycroHqHBOCTH 
(BeTyxoBa, XapbXOB), BpHrnHeu (XepcoH), CTHMyjmuHH ccmhh (CxyHijOB, Tomcx) (J)H3HOjiorHqecxoft 
oueHxe MeTOflOB OT6opa ajih cejiexuHH (CeMXO). 

UeHTpaubHoe Mecro b o6cy>x^eHHH Ha aaHHOM 3aceaaHHH 3aHHJi flOKJiaa npotj). H. M. BacHJibeBa 
o npHHunne cra^HftHOCTH, a Tax>xe TeopHH h npaxTHXH npoBH3aijHH ccmhh. B cbocm joxjiaae npcxj). 
BacHJibeB caejiaji nonbiTxy peBH30BaTb TeopHio cTaanilHoro paaBHTHH, a Tax>xe npaxTHxy HpoBH3a- 
Uhh ceMHH. no MHeHHio BacHJibeBa, npneM Hp0BH3au.HH flOjDxeH SbiTb pafioHHpOBaH, h fljm pn^a 
COpTOB H XyjIbTyp HpOBH3aUHH He flOJI>KHa npHMeHHTbCH. 

Bee BbicTynaBuine no aoxjiafly no^Beprjin aoxjia^ cepbe3H0H xpHTHxe, noxa3aB, hto, peBH3yn 
Teopnio cTaflHHHoro pa3BHTHH, aBTop He 33MeHHeT ee hoboh TeopeTnqecxott xoHuemjHeH, a Tax>xe yxa- 
3ajiH h Ha Heaoxa3aHHOCTb pnaa nojio>xeHHH aBTopa. 

CexuHH ctohxocth 3acjiymajia pnn floxjia^OB no BonpocaM Mopo3oycToiiqHBOCTH, 3acyxoycTOH- 
qHBOcrH, cojiecroHxocTH h opomeHHio. Heo6xo^HMO OTMeTHTb, qTOflByM nocjieflHHM o6jiacrHM, HecMOTpn 
Ha hx 3HaqHTejibHyx> axTyajibHOCTb, He yaejmercH aocTaTOHHoro BHHMaHHH co ctopohw (|)H3HOjioroB, 
Tax xax cexuHH 3acjiyuiajia Bcero qeTbipe floxjia^a Ha sth tcmw. 

Bojibiuoe npHHijHnHajibHoe 3HaqenHe hmcjih BbicrynJieHHH npo<J)eccopa AnexceeBa (Ka3aHb) 
h AOuenTa UiapAaxoBa (JIeHHHa6aA), noABepruinx cepbe 3 H 0 tt xpHTHxe cymecrByiomHe npeacraBJieHHH 
O COCTOHHHH BOflM B XJieTXe. 
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3HaMHTejibHbiH HHTepec npeACTaBHA flOKJiaa npo<J>. BapaHOBa (TauiKeHT) o >kh3hh KyjibTypHbix 
paCTeHHH B KpaiiHHX AAH HHX yCAOBHHX Ha BbICOTaX naMHpa H B 3HOHHMX nyCTbIHBX CpeflHeft A3HH. 
JHoKJiaflHHK noKa3aji, KaKyio 3HaHHTejibHyio nepe^ejiKy CBoeii npnpoAM npeTepneBaioT pacTeHHH b othx 
ycjiOBHBX h KaKHe orpoMHbie nepcneKTHBM aah opraHH3aunn 3eMjieflejiHB b sthx paiiOHax CAeAyiOT H3 
flaHHUX (JaKTOB. 

CeKHHH MHHepajibHOro mrraHHH pa3o6pa;ia pHA BOnpocOB, cbh33hhmx c TeopeTiiuecKHMH npeA- 
nocujiKaMH npHMeHeHHB MHHepa.ibHbix yflogpeHHH. 

Ha cbohx 3acenaHHBx ceKHHH oScyAHAa cjienyiomHe Bonpocu: n3MeHeHne MHHepajibHOro nHTa¬ 
HHH B CBH3H CO CTaAHHHbIM pa3BHTHeM, BOnpOCbl nOCTynJieHHB H nepeABHJKCHHH MHHepaJIbHbIX BemeCTB r 
bahhhhc MHHepajibHOro mrraHHH Ha 6hoxhmh3m pacTeHHH h <JiopMOo6pa30BaHHe, BOnpocbi nOAKOpMKn 
paCTeHHH, BHeKOpHeBOrO nHTaHHH, 3HaMeHHH MHKp00praHH3M0B pH30C(J)epbI AAH paCTeHHH, 3HaBCHH« 
MHKpoajieMeHTOB h HeKOTopue flpyrne BOnpocu. Oco6eHHO SojibiuoH HHTepec Bhi3BajiH paSOTbi: npo<J>. 
MauKOBa (XapbKOB) o BHexopHeBOM nHTaHHH y xjionnaTHHKa, ToAOpOBa (TauiKeHT) o bahhhhh a30T- 
Horo nnTaHHB Ha onaneHne 3aBH3eii h OBeuKHHa (XapbKOB) o nepnOAHUHOCTH MHHepajibHOro nHTaHHH. 

CeKHHH 06 MeHa OOCyflHJia pHA BOnpOCOB, CBH33HHbIX C (JiepMeHTaTHBHOH fleHTeJIbHOCTblO paCTe¬ 
HHH, SHOXHMHMeCKHM H3yueHHeM BJIHHHHH npHBOH Ha nOflBOH, BOnpOCbl 00pa30B3HHH KayuyKa B paCTe¬ 
HHH, BJIHHHHH BHpyCHblX 3a60JieBaHHH Ha OSMeH H, HaKOHeU, no HCKyCCTBeHHOMy A03peB3HHK) nJlOflOB. 

HeooxOAHMO OTMeTHTb Beuymyio pojib HHCTHTyTa Shoxhmhh AxafleMHH HayK CCCP b pa6oTe 
yK333HH0H CeKHHH. 

CeKHHH (J)0T0CHHTe3a nOA pyKOBOACTBOM npoiJjeccopOB Jl. A. HBaHOBa h A. H, JHaHHJiOBa npo- 
Bejia Sojibuiyio paSoTy no og-beAHHeHHio 4>H3HOjioroB, paOoTaioiifHx b oSjiacTH 4>0T0CHHTe3a. Kax mm 
y>xe OTMeHajri, stot BecbMa b3>khmh otacji <J)H3H0A0rHH He npHBjieKaji k ce6e aojdkhoto bhhm3hhh 
co CTOpOHbi <J)H3HOjioroB Hauien CTpaHM. HecoMHeHHO, CoBemaHne aoa>kho nojio>KHTeAbHO CKa3aTbcn 
b 3tom OTHOiueHHH. CeKHHH 3acjiyuiajia AOKJiaAM no sboaiohhh h MexaHH3My (J)OTOCHHTe3a, no yrjie- 
KHCJlOTHOMy yA 06 peHHK), H MTO 0C06eHH0 Ba>KHO, 06 cyAHJia pHA C 006 meHHH no MeTOAHKe H3yueHHH 
(J)OTOCHHTe3a (MajibueBCKHH, TojiManeB, HnuHnopOBHM). 

Oco6eHHbiii HHTepec BM3BajiH AOKJiaAM Cano>KHHKOBa (JleHHHrpaA) no sboaiohhh (J)0T0CHHTe3a r 
TareeBOii (CapaTOB) o 3HaueHHH oboah6hhocth paCTeHHH ajih (J)0T0CHHTe3a, Fojiobko (MocKBa) o bjihh- 
hhh MHHepajibHOro nHTaHHH Ha (J»0T0CHHTe3 h KaTyHCKoro (MocKBa) no yrjieKHC jioth OMy yAo6peHHio. 

CeKHHH (J)H3H0J10rHMeCK0H 3H3T0MHH ycneUlHO 06 -beAHHHJia p33p03HeHHMe AO CHX nop CHJ1M 
aHaTOMOB SjiaroAapn CTapaHHHM KypaTopa ceKHHH npoij). B. r. AjieKcaHApOBa. 

B HauieM Coio3e HMeeTCH uejibin pha yueHbix, HHTepecyioiHHXCH BonpocaMH 3H3tomhh paCTe¬ 
HHH h ycneuiHO pa6oTaiouiHX b stoh oSJiacTH. Bojibiuoe KOAnnecTBO (JiHTOa h3tomob , nOMHMO Jle- 
HHHrpaAa h Mockbm, ycneuiHO pa6oTaeT b Tohahch (Uxanan, ,Il>KanapHA3e, HueHKO-XMejieBCKHH) r 
OAecce (Bopobhkob) h Apyrnx ropoAax. 

CeKHHH BbiHecJia pHA peuieHHH no AajibHeniueMy yKpenjieHHio h pa3BHTHio aHaTOMHH pacreHuil 
b Haiuen crpaHe. 

He npeACTaBAneTCH B03M0>KHbiM noApooHO npHBecTH Bee peuieHHH CoBemaHHH. OcTa hobhmch 
jiHuib na OTAejibHbix, HanooAee cymecTBeHHbix peuieHHnx, HMeiouinx npHHHHnnajibHMH xapaKTep. 

1. CoBemaHne otmcthjio 3HaHHTejibHbin pocr coBeTCKOH (Jihshoaothh pacTeHHH 3a nocjieAHHe 
12 jieT, yKa3ajio Ha Heo6xoAHMOCTb pa3pa6oTKH TeopeTHuecKHx o6ochob3hhh craxaHOBCKHM MeTOAaM 
HOBblUieHHH ypO>KaH, a T3K>Ke K0HCT3THp0Bajl3 HeAOOueHKy (J)H3HOJlOrHH paCTeHHli CO CTOpOHM Hap- 
KOM3eMa h BACXHHJIa, 3aKpMBuiHx pHA JiaSopaTOpHH (J)H3HOjiorHH pacreHHft b KpynHbix HayuHO- 
HCCJieA0B3TeJlbCKHX HHCTHTyTaX. 

2. CoBemaHne nocTaHOBHjio npocHTb npe3HAnyM AxaAeMHH HayK o6i>eAHHHTb ch.im <J>h3ho- 
aotob pacTeHHH nyTeM^opraiiHsaHHH cooTBeTCTBeHHoro wypHajia «<t>H3HOAornH pacTeHHH». 

3. CoBemaHne nocraHOBHJio co3biBaTb noAo6Hue KOHiJiepeHHHH He pe>xe oahoto pa3a b ABa 
rOAa H npHCBOHTb HM H33BaHHe THMHpH3eBCKHX C0BeiH3HHH. 

4. CoBemaHne nocTaHOBHAO 0praHH30BaTb npH AxaAeMHH HayK nocTOHHHOe KOHcyAbTauHOH- 
HOe 6lOpO H3 BHAHblX CneHH3AHCT0B AAH 0K333HHH K0HCyAbT3HHH nO BOnpOCaM MeTOAHKH H HanpaBAe- 
HHH HCCAeAOBaHHH, a T3K>Ke H3A3)KHBaHHIO H aKTHBHp0B3HH10 np0H3B0ACTBa Heo6xOAHMOH AAH 3TOTa 
annapaTypbi h peaKTHBOB. 

5. BoAbiuoe BHHMaHHe CoBemaHne yAeAHAO Bonpocy o HacAeAHH THMHpn3eBa, nocTaHOBHB 
cocpeAOTOMHTb Bee MaTepnaAM h apxHBbi' b oahom MecTe nyTeM opraHH3auHH My3en ero hmchh. KpoMe 
Toro, nocTaHOBHAO 0praHH30BaTb H3A3HHe cepHH HayuHO-nonyAHpHhix khht h 6pounop no BOnpocaM 
(J)H3HOAOrHH paCTCHHH nOA Ha3B3HHeM <<THMHpH3eBCK0H HayHHO-nOnyAHpHOH 6HOAHOTeKH» AAH arpo- 
HOMOB, yMHTeAeil H K0AX03HHK0B. 

6. Kax Ha OAHy H3 rAaBHeftiunx 3aAan CoBemaHne yKa3aA0 Ha Heo6xoAHMOCTb co3AaHH« 
CBOAOK H MOHOrpa<J)Hft no OCHOBHblM npo6AeMaM (J)H3H0A0rHH C./X. KyAbTyp, a T3KH<e COCTaBAeHHe 
KannTaAbHoro pyKOBOACTBa no MeTOAaM (JjHSHOAornHecKHX HCCAeAOBaHHH. 

7. JHah ycHAeHHH noAroTOBKH KaApoB no (J»H3H0A0rHH pacTeHHH CoBemaHHe npH3H3A0 Heae- 
C006pa3HblM npOBeAeHHe B )KH3Hb CAeAyiOIHHX MeponpHHTHH. 

a) PaciunpHTb o6i»eM npenoAaBaHHH (Jihshoaothh pacTeHHH, npnBeAH ero b cooTBeTCTBHe c pa3- 
BHTneM HayKH 3a nocAeAHHe toam. 

6) YcTaHOBHTb b THnoBOM yueoHOM naaHe c./x. By30B npaBHAbHyio nocAeAOBaTeAbHOCTb b npe- 
nOAaB3HHH (J)H3H0A0rHH paCTeHHH H <J)H3HK0-XHMHMeCKHX AHCHHnAHH (OpraHHMeCKaH, 4>H3HHeCKaH It 
K0AA0HAH3H XHMHH), KOTOphie AOA>KHbl npOXOAHTbCH paHbUie (J)H3HOAOrHH paCTCHHH. 

b) 06i»eAHHHTb npenoAaBaHHe (Jihshoaothh h 3H3tomhh pacTeHHH Ha oahoh KaiJjeApe b c./x. 
HHCTHTyTaX. 

r) yAyuuiHTb MaTepnaAbHbie ycAOBHH aah HayuHO-HCCAeAOBaTeAbCKOH paSoTU npH KaiJieApax 
<J)H3hoaothh pacreHHH b yiiHBepcHTeTax, c./x. h neAarorHHecKHX HHCTHTyTaX. 
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a) YBejiHMHTb KOJiHnecTBO acrmpaHTCKHX MecT no (J)n3nojiornn pacTeHHH npn AKaneMHH Hayn 
CCCP n b cok> 3 hmx pecny 6 aHKax, yHHBepcHTerax, c./x. h neaarorHaecKHx hHCTHT yTax. 

8 . OpraHH30BaTb npn Bcex cooTBeTCTByiomHx KpynHux HayHHo-HCCJieaoBaTeabCKHX HHCTHTy- 
Tax, OnblTHMX H CeJieKUHOHHMX CTaHUHSX, Jia 6 opaTOpHH <J)H3H0a0rHH pacTeHHH. 

9. 06paTHTb oco 6 oe BHHMaHne Ha BceiwepHoe pa3BHTHe KOMnnencHbix <J>opM pa 60 TM cpean <J>h3ho- 
jioroB h cneunajincTOB cmokhmx oOnacren, a Taione Ha Bonpocu ocHameHHocTH coBpeMeHHbiMH mcto- 
JiaMH HaynHoro nccaeaoBa hhh . 

10. CoBemaHne yraepanno npe&no>KeHHbie cckuhhmh Han 6 ojiee aKTyaJibHbie Bonpocbi h Hanpa- 

8 JI 6 HHH HccJieaoBaHHH, noanoKawne pa3peuieHHio b caMoe 6 jw>KaHiiiee BpeMH. ^ 

A. no CeKIfHH pOCTa H P&3BHTHH 

1. LLInpOKO pa3BepHyTb pa 60 Ty no H3y»ieHHio <J)H3HOJiorHH npoueccoB onjioaoTBopeHHH n uBe- 
TeHHB, nepnoay noKOji n pa3pa60TKe MeToaoB ynpaBJieHim 3 thm npoueccoM, no BereTaTHBHOMy pa3MH0- 
JKCHHIO, BJIHHHHK) B33HM0aCHCTBHH MOKay npHBHTbIMH KOMnOHCHTaMH, H3y»ieHHK) pOJlH TOpMOHOB 
b npoueccax pocTa n pa3BHTHH h t. a. 

2. riocTaBHTb yrjiy6jieHHoe H3yneHHe B03pacTHbix hsmchchhh BajKHeHiunx (J)H3HojiornHecKHx 
TiponeCCOB B CBH3H C TCOpHCH UHKJIHHeCKOrO CTapeHHH H OMOJIO>KeHHH paCTCHHH B OHTOreHC3e. 

3. BbincHHTb BHyTpeHHioio <Jw3HOJiorHHecKyio npnpoay nporeKaioiunx b pacTeHnax eraanHHbix 
.H3M6H6HHH . 

4. Bonee yrnySjieHHO pa3pa50TaTb Bonpocu <Jw3HO;iorHH HanpaBJieHHbix n3MeHeHnii Hacaea- 
■CTBeHHMX CfeOHCTB H npH3H3K0B paCTCHHH. 

5. PacuinpHTb paSoTy no pa3pa60TKe npneMOB npeanoceBHOro B03aeHCTBHH Ha ceMeHa, b ueaax 
noBbiuieHHH ypojKaHHOCTH, o 6 pamB ocoOoe BHHMaHHe Ha HeoOxoflHMoeTb yrjiy 6 jieHHoro <J)H3HoaorH- 
necKoro aHa;iH3a 3 thx npneMOB. 

6 . OmeTHTb Heo 6 xoflHMOCTb npon 3 BoacTBa b CCCP chhtcthhcckhx ropMOHaubHbix npenapa- 
tob, ana aero npocHTb cooTBeTCTBeHHbie opraHH3auHn 0Ka3MBaTb cofleHCTBne yapOKaeHHHM, rae aaH- 
Hoe npou3BOflCTBO y>ne Hajiax<HBaeTCH (HHCTHTyT xhmhh Mry noa pyKOBoacTBOM anaa. HajweTKHHa). 

E. no ceKi^HH MHHepajibHoro imTamiH 

1. CoBemaHne OTMemjio, hto 3a nocaeaHHe roaw caoKHaca paa opHrHHaubHbix h nepcneKTHB- 
hmx MeToaoB nccJieaoBaHHH, TaKOBM, HanpHMep: H3yaeHne hsmchchhH MHHepajibHoro nHTaHna b cb«3h 
co cTaanHHbiM pa3BHTneM, B03aeiiCTBHe MHHepajibHoro nnTaHna Ha oOmch BemecTB, pa3BHTne h (JiopMO- 
o6pa30BaiiHe pacreHnii, H3yaeHne aeiiCTBHa MHKpoaaeMeHTOB, H3yaeHne aettcTBna npeanoceBHon o6pa- 
<5otkh pacTBopaMH coaeii Kax cpeacTBO noBbiuieHHH hx ycTOHHHBOCTH, H3yneHHe npoueccoB nocrynae- 
hhb BemecTB h t. a. OaHano, hmcioiuhhcb poct <Jw3HoaorHaecKHx nccaeaoBaHHH no MHHepaabHOMy 
nHTaHHio HBjmeTcn coBepmeHHO HeaocTaToqHbiM b cb«3h c 3aaanaMH, ctohuihmh nepea HayKOtt b nepnoa 
ocymecTBneHHH nnaHa TpeTbeii nnTHaeTKH. 

C OOTBeTCTBCH H 0 H3JI0>KeHH0My: 

1 . B cbh3h c 3aaaneH BHeapcHHH npaBHJibHOii chctcmm yao 6 peHHH h noBbiuieHHH hx 34nJ)eKTHB- 
HOCTH nOCTaBHTb H3yneHHe: 

а) npoueccoB nocTynjieHHB BemecTB b pacTHTejibHyio KJieTKy b 3aBHCHM0CTH ot 3Tana pa3BHTHH 
KJieTKH H (JmaHOJlOrHHeCKHX OCOOCHHOCTeH KOpHeBOH CHCTeMbi; 

б ) KOJIJIOHaHO-XHMHHeCKHX H3MCHeHHH npOTOnaaCTa paCTHTeabHOii KJieTKH B 3aBHCHM0CTH 
ot ycaoBHH MHHepajibHoro nifraHHH. 

11. B CBH3H C BBeaCHHCM npaBHabHbIX CeBOOSopOTOB : 

a) BMHCHHTb pOJlb MHKp00pr3HH3M0B pH30C(J)epbI B nOmOTHTenbHOH CnOCOSHOCTH KOpHeBOH 
CHCTeMbi; 

6 ) ycraHOBHTb (J)H3HoaorHHecKHe npoueccu npn (JiHKcauHH a30Ta KJiyoeHbKOBbiMH, a T3KH<e 
HaKonaeHHH a30Ta HeQoOoBbiMH KyjibTypaMH noa bjikbhhcm 3apa>KeHHH hx KJiyOeHbKOBbiMH h apyrnMH 
fiaKTepHHMH; 

b) H3ynHTb ocoOeHiiocTH MHHepaabHOro nHTaHHH c./x. pacTeHHii nan ocHOBy nepeaOBaHHH 
hx b ceBOoOopoTe. 

III. B uejmx pa3paooTKH h o 6 ochob 3 hhh npneMOB yaoSpeHHH, oOecnenHBaiomHX peryanpoBa- 
Hne <J>opMo6pa30BaHHH, oOMeHa BemecTB h TeMnoB p33bhthh pacTeHHH: 

а) H3ynHTb pacnpeaeaeHHe aaeMeHTOB MHHepaabHoro nHTaHHH hx npeBpameHHn, nepeaBH- 

JKeHHH H HCn0JIb30BaHHB B 33BHCHM0CTH OT P33BHTHH H BHeiUHHX yCaOBHH, a T3KH<e H3MeHCHHH B yCTOH- 
mhbocth pacTeHHH noa aeiiCTBHeM MHHepajibHoro nnTaHHn; 

б ) no H 3 yneHHio 6 hoxhmh3M3'h MopiJiojiorHH OTaeJibHbix opraHOB b npopecce pa3BHTHH. aJin 
anarHOCTHpoBaHHH. 

IV. B cbh 3 h c 3 aaaHeii pa 3 pa 60 TKH hobmx npneMOB B03aciiCTBHB Ha c./x. pacTeHHH : 

a) npeanoceBHan o 6 pa 6 oTKa ccmhh pacTBopaMH Manpo h MHKpoajieMeHTOB; 

6 ) BHenopHeBoe nHTaHne pacTeHHH; 

b) no npHMeHeHHK) onpbicKHBaHHH pacTeHHH OKHcaHTeanMH h BOccTaHOBHTejiBMH. 

2. CoBemaHHe oOpaTHao BHHMaHne Ha HeoOxoanMocTb noaHHTHH MeTOaHKH nocraHOBKH h npo- 
seaeHHH onuTOB Ha 6 oaee bmcokhS ypoBeHb. 

yKa 33 HH 0 H ueaH HeoOxoaHMO caeayiomee: 

a) BiieapeHHe b HccaeaoBaTeabCKyio paOoTy MHKpoMeToaoB, a jib aero npocHTb npe 3 HanyM Ana- 
AeMHH Hayn CCCP B 036 yanTb xoaaTaiiCTBO nepea cooTBeTCTByiomHMH opraHH 3 auHBMH 06 n 3 rOToejie- 
hhh HeoOxoaHMoii aan 3Toro annapaTypu; 
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6) B BHJjy HeflOCTaTOMHOH TOHHOCTH H GblCTpOTbl npHMeHHCMblX B HaCTOHlUee BpCMB MHKpOMeTO- 

aob npocHTb npe3HflHyM AKaaeMHH HayK CCCP BKAioHHTb b TeMaTH^ecKHii nnaH cooTBeTCTByioiixHX 
HHCTHTyTOB TCMbl no pa3pa60TKe MHKpOMCTOJXOB; 

B) ripwiaBaH 6ojibiuoe 3HaneHHe aHajiH3y achctbhh OTAejibHbix (JiaKTopoB Ha OTHOuieHHe pacre- 
hhh k ycJiOBHHM MHHepajibHoro nHTaHHH, CHHTaTb Heo6xoflHMbiM oGecneneHne pajxa jia6opaTOpHH 
(J)aKTOpaCTaTHbIMH yCT3H0BKaMH. 


B. IlO CeKUHH B03flyiUH0r0 IIHTaHHfl 

CoBeuxaHHe KOHeraTnpyeT, hto, hccmotph Ha HCKJiioHHTejibHyio Ba>KHOCTb npouecca 4 >otochh- 
Te3a ajih npo,nyKHHH opraHnnecKoro BemecTBa pacTeHHH, pa6oTM no <J)OTOCHHTe3y He nojiynaiOT AOCTa- 
TOHHOrO pa3BHTHH B COBeTCKOH <J)H3H0Jl0rHH paCTCHHH, OCOSeHHO pa60TbI no H3yqeHHK) MexaHH3Ma (|)OTO- 
CHHTe3a, KOTOpbIM THMHpH3CB nOCBHTHJI BCfO CBOK) >KH3Hb. 

npOJJOJl>KHTb H pa3BHTb HaCJieAHe THMHpH3eBa AOJir COBeTCKOH 4>H3HOJlOrHH. 

Ha 0CH0B3HHH BbIUieH3Jl0>KeHH0r0 CHHTaTb Heo6xOflHMbIM flJIH H3yHeHHH B 6jIH>KaHlneM SyaymeM 

cjieAyiomne Bonpocw. 

a) H3yqeHne 3BOjnounOHHoro pa3BHTHH nnmeHTa — njiaCTHAHoro annapaTa h dbojhouhh caMoro 
npouecca 4>OTOCHHTe3a; DHepremKa nepBHHHoro npouecca b nepBHHHbix peaKunax <|)0T0CHHTe3a; xjiopo- 
(J)Hjuia h ero coctohhhh b njiaernnax h t. a.; 

6) pa3pa60TKa mctoaob yneTa <J)0T0CHHTe3a, ocoGchho noneBOro xapaKTepa; 

b) npou3BecTH npoBepuy pnua cymecTByioiuHX mctoaob ynera <|)0T0CHHTe3a (MBaHOBa h Koc- 
cobhh, Canca no npuBecy Bcefi Maccw pacTeHHH h Ap.); 

r) oGpaTHTb ocoGoe BHHMaHne Ha H3yneHHe BonpocoB yAoGpeHHH yrjieKHCJiOTOH b CBeTOKyJib- 
Type pacTeHHH, KaK BonpocoB, HMeiouinx Gojibiuoe Hap oahox03hhctbchh oe 3HaneHHe; 

A) H3yMHTb* BJIHHHJie pa3JIHHHbIX yCJlOBHH Ha <|)0T0CHHTe3 H npOflyKUHK) ypOHOH y pnfla Kyjlb- 
TypHbix pacTeHHH (BJiHHHne 3acojieHHH, MHHepajibHoro nuraHnn, boahoto pe>KHMa h t. a.). 

T. no ceKUHH ycTottMHBOCTH pacreHHtt 

I. P a 3 A e JI 3HM0CT0HK0CTH 

1. CoBemaHue kohct3th pyeT pan TeopeTHHecKnx h npaKTnnecKHx aocthjkchhh b AaHHofi oGJiacni 
a) ycTaHOBJieHbi ocuoBiiwe BpeAHbie KOMnjieKCbi, Bbi3biBaiomHe noBpe>KAeHHH h rn6ejib 03 hmwx xjie6oB, 
njiOAOBMx h cyoTponimecKHx KyjibTyp h t. a.; pa3paG0TaHbi MeroAbi onpeAejieHHH 3 hmoctohkocth 
03hmwx h Apyrnx KyjibTyp, hto AaeT B03M0>KH0CTb oueHHBaTb 6ojibuioe kojihhcctbo coptob; ycraHO- 
BJieHa 33BHCHM0CTb 3HM0CT0HK0CTH paCTCHHH OT HX P33BHTHH ; HaHaTa pa60Ta nO oGOCHOBaHHK) npnH- 
unnoB noAGopa nap ajih BbiBeueHnn hobmx coptob; <|)H3HOJiornHecKH noATBep>KACHa B03M0>KH0CTb 
C03A3HHH CTOHKHX 03HMbIX nuieHHU nyTCM CKpeiUHB3HHH HX C nbipeHMH; A0Ka3aHa B03M0>KHOCTb nOBbl- 
UieHHH 3HM0CT0HK0CTH nyTCM npeAnOCCBHOrO B03AeriCTBHH H T. A. 

2. CoBeuxaHHe OTMenaeT, hto nojiyneHHbie aocthwchhu He hbjihiotch Bee >Ke AOCTaTOHHbiMH 
Ajih yAOBJieTBopeiiHH BonpocoB c./x. npoH3BOACTBa h npeAJiaraeT o6paTHTb BHHMaHne Ha c.ieAyioiuHe 
BOnpocbi: 

a) uinpoKO pa3BepHyTb uccjieAOBaHHH no pa3pa60TKe cnoco6oB nOBbiuieHHH ycTOHMHBOCTH h 
pereHepaunoHHOH cnocoSHocTH noBpe>KAeHHbix pacTeHHii. 

A. Flo 03UMbiM KyAbmypaM 

1) BbIHCHHTb yCJlOBHH 3HM0BKH B BOCTOHHbIX paHOHaX H OnpeACJIHTb 3(JxJ)eKTHBHOCTb CyUie- 
CTByiomHX npneMOB noBbiuieHnn 3 hmoctohkocth b ycaoBHHx Ch6hph. 

2) Pa3pa60TaTb 3<JxJ)eKTHBHbie mctoam OTSopa 3 hmoctohkhx (JiopM 03 hmwx xae6oB H3 nonyjia- 
UhH, pa3BHTb pa60Ty no (J)H3HOjiorHHecKOH Teopnn nOA6opa nap npn CKpeuiHBaHHH y 03 hmux nuieHHU. 

3) Llinpe pa3BepHyTb H3yneHHe ycaoBun BOcnHTaHnn Ha noBbiuieHne 3 hmoctohkocth 03HMbix 
x3e60B, a TaK>ne nuieHHHHO-nbipenHbix rn6pHAOB. 

4) yHHTblBan 60JlbUI0e Hap0AH0X03HHCTBeHH0e 3H3HeHHe npOABH>KeHHH 03HMbIX KyjibTyp Ha 
Boctok, HeoSxoAHMO opraHH30BaTb b erenHon h Tae>KHOfi 30He Ch6hph cneunajibHbie jiaoopaTopnw 
no H3yHeHHio 3 hmoctohkocth 03HMbix h ycHJiHTb aHajiOTHHHyio pa60Ty b CapaTOBe. 

B. Flo MHoeoAemmiM mpaeaM 

1) OmeTHTb HeAOCTaTOHHyio H3yneHH0CTb Bonpoca 3 hmoctohkocth b othoiuchhh KJieBepa, 
JlIOuepHM H AP- 

2) H3yMHTb 3HM0CT0ilK0CTb MHOTOJieTHHX TpaB B CBH3H C HX pa3BHTHCM, C BJIHHIIHeM CpOKOB 

h cnoco6oB noceBa, TaK>Ke cpokob CKauiHBaHHn. 

B. no cy6mponmecKUM KyAbmypaM 

PacmnpHTb HanaTyio pa60Ty b HanpaBJieHmi 6opb6bi c hx BbiMep3aHtieM, nyTeM peryjmpoBa- 
HHH pOCTOBbIX npOueCCOB H nOBblUieHHH 3(J)(})eKTHBH0CTH CyiUeCTByiOIUHX npneMOB. 

r. Flo nAodoeuM depeebHM 

YniyGHTb H3y i ieHne ycTOHMHBOCTH k Mopo3aM h 3aMopo3KaM n^iOAOBbix KyjibTyp h BHHorpaAa 
B coptobom pa3pe3e c pa3pa60TK0n npneMOB b03achctbhh, noBbiuiaioiunx hx M0p030ycT0HHHB0CTb 
(peryjinpoBaHHe pocTOBbix npoueccOB, npnMeHeHne MHHepajibHMx yAoGpeHnn, nojiHBOB, npnBHBOK 
BOcnnTaHHH mojioamx rn6pnAHbix cenHueB). 
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II.Pa3fleji 3 a c y x o y c t o h q h b o c t h 

1. Ha OCHOB3HHH npoBefleHHbix paSoT no 3acyxoycTOnqnBOCTn mo>kho peKOiyienaoBaTb aab npn- 
.weHeHHB b onbiTHbix yqpe>KfleHHBX pan ycKopeHHux 4)H3HOJiornqecKHX mctoaob onpeAeJieHnn ycTon- 
MHBOCTH paCTCHHH K aTMOC(J)epHOH H nOMBCHHOH 3acyxe (MeTOfl 33BHflaHHH, npHMCHCHHC 33CyiIIHHK0B 
h cyxoBeiiHbix ycTaHOBOK). 

2. JXajibHenuiee yruySneHne h pacuinpeHne pa6oT aojdkho nonm no cjienyiomHM pa3flenaM: 

a) YrjiyGJieHHoe H3yqeHne bjihbhhb 3acyxn b pa3JinqHbie nepnoAbi >kh3hh pacreHnn h bmhc- 
HeHne 4w3HOJiornqecKOH npnpoAbi ycTonqnBOCTn. OGpaTHTb oco6oe bhhm3hh£ Ha bjihbhhc 3acyxn 
Ha reHepaTHBHbie opraHbi h <J)opMnpoBaHne yponon. 

6) JXajibHeHinan pa3pa6on<a nyTen noBbuneHna 3acyxoycTonqnBOCTH KyjibTypHMX pacreHnn 
nyTeM npeAnoceBHon oSpaSoTKH ccmbh. 

b) PacuinpeHne n yniy6jieHne paSoT no n3yqeHnio 3acyxoycTonqnBOCTH nuoflOBbix n uecHbix 
nopofl b CBB3H c Jieco3auxnTHbiMn nojiocaMn. 

r) Heo6xoflnjwo KpnmqecKn 06pa60TaTb 6o;ibuion HaKOnneHHMH MaTepnan no 3 acyxoycTOnqn- 
bocto b BHAe MOHorpa(J)nn. 

a) JJjib ycneuiHon pa3pa5oTKn BonpocoB 3acyxoycT0nqnB0cm o6ecneqnTb onbiTHbie yqpe>KAe- 
Hnn cooTBeTCTByioiiinM o6opyAOBaHiieM. 


III. Pa3Aeji c o ji e y c t o n q n b o c t n 
1 

1) CoBeuxaHne OTMeqaeT, qTO ajib npaBnnbHoro pa3peuieHn« npodJieMbi cojieycTonqnBOcm 
nyTb nccjieAOBaHHH aojdkch HoenTb KOMimeKCHbin xapaKTep n htto b tcchoh yBB3Ke c paSoTaMn noqBo- 
BeAOB, MnKpoSnojioroB, arpoTexHnKOB n ceneKUnoHepOB. 

2) Pa3peuieHne npo6jieMbi ocbochhb 3acojieHHMX noqB, a Taione n3yqeHne cojieycTonqnBOCTn 
pacreHnn, aojdkho nrrn AmJxjiepeHunpoBaHHO b 3aBHcnM0CTH ot cncreMbi 3eMjieAejinn (opouiaeMoe nun 
cyxoe), KOTopan nMeeTCB b ashhom panoHe. 

3) HecMOTpn Ha aKTyaubHOCTb npoSneMbi cojieycTonqnBOCTn pacreHnn, Heo6xdAnMO OTMemTb 
He AOCTaTOq h oe BHHMaHne, yaejmeMoe STOjviy Bonpocy. 

4) H3yqeHne cojieycronqnBOCTn aojdkho htth b cneayiomeM HanpaBJieHnn: 

a) HccueAOBaHnB cojieycronqnBOCTn no (Jja3aM n CTaanuM pa3BiroiH pacTeHnn c TOqHon xapan- 
TepncTOKOn noqB. 

6) H3yqeHne 4)n3nojiornqecKon peanunn pacreHnn Ha 3acojieHne, BbincHeHne aKTHBHOCTn n 
pacnpocTpaHeHnn KOpHeBOii cncreMbi, bjihbhhb yaoSpeunn n MHKpoajieivieHTOB b noBbiuieHnn cone- 
ycTonqnBOCTn. 

b) Pa3pa6oTKa mctoaob npeanoceBHoro nOBbimeHnn cojieycronqnBOCTn n mctoaob <J)n3H0Jiorn- 
qecKoro otoopa cojiecToiiKnx (J)opM. 


2 

npn cyxoM 3eMJieAejiHH bo3mo>kho ocBoeHne TOjibKO cpaBHHTeubHO cna6o 3acojieHHbix noqB 
(pa3JinqHhie Tnnbi cojiOHueBaTbix n cojiOHqaKOBaTbix KaurraHOBbix noqB n cojiohuob). 

Pa3JinqHbie Tnnbi cojiohuob xapaKTepn3yiOTCH He TOjibKO cbohm 3acojieHneM, ho n njioxnMn (J)H3 h- 
qecKHMH CBOncTBaMn. 

JXjib pa3peuieHHB ynasaHHbix 3aaaq hco6xoahmo n3yqeHne caeayioiiinx BonpocoB: 

1. M3yqeHne BOAHOro pe>KHMa pacreHnn Ha pa3JinqHMX noqBax b CBB3n c MyjibqnpoBaHneM, 
CHero3aAep>KaHHeM, pa3JinqHon arpOTexHHKOn (Tnnbi naxOTM, Bcnauina crojigqaTOro ropn30HTa n Ap.) 
n xnMnqeCKOn Mejinopaunen amx noqB. 

2. <t>n3nojiornqecKoe oQocHOBaHne nOAOOpa cojieycronqnBbix KyjibTyp Ann 3acojieHHbix noqB. 

3 

B ycjiOBnnx opouieHnn bo3mo>kho ocBoeHne HanSojiee 3acojieHHbix noqB, BKJnoqan cojionqaKn. 

npnMeHnTejibHO k opouiaeMQMy 3eMJieAejinio 3aaaqn (J)n3noAornqecKoro n3yqeHnn MOAmJmpn- 
pyioTCH, npnqeM ocoSoe 3HaqeHne npno6peTaeT cueayioiiiee: 

1. M3yqeHne BOAHOro pe>nnMa c uenbio pa3pa6oTKn papnOHaubHoro rnApoMOAyjm aab pa3- 
anqHbix TnnOB 3acojieHnn n pa3Hbix KyjibTyp. 

2. Pa3pa6orKa <J)n3nojiornqecKnx ochob arpOTexHnKn 3acojieHHbix noqB (cponn n rycTOTa 
noceBa, yAoSpeunn). 

3. M3yqeHne paccojmioiiiero AencTBnn jnopepHbi n Apyrnx npeAuiecTBeHHnKOB b ceBOoSopoTe. 

4 

Ha ocHOBaHnn nMeioiiinxcB 4in3noAornqecKnx nccJieAOBaHnn y>ne b HacTonmee BpeMn mo>kho 
peKOMeHAOBaTb a jib npon3BOACTBeHHUX onuTOB n npon3BOACTBa cueAyiouxee: 

1. MeponpnnTnn, yuyquiaiouine B0AH0-B03AyuiHMH pe>KnM cojiohuob n boahuh pe>KnM pacTe¬ 
Hnn (rnncoBaHne, MyjibqnpoBaHne, CHer03aAep>KaHne n Bcnauina CTOAoqaTOro ropn30HTa 6e3 odopaqn- 
BaHun njiacra c nocneAyiomHM AncKOBaHneM, nocneAHee b nepByio oqepeAb Ha KopMOBO-CTOjiSqaTbix 
conoHuax). 

2. Or6op cojiecTOHKnx (JjopM b npeae^ax copT* b npnpOAHOn oGcTaHOBKe Ha 3acoAeHHbix noqBax. 
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3. Ha 0CH0B3HHH yCTaHOBJI^HHOH nOBblUieHHOM qyBCTBHTejlbHOCTH XJlOn^aTHHKa K 3aCOJieHHK) 
npn npopacTaHHH peKOMeHAOBaTb cooTBeTCTByiomHMH arpOTexHimecKHMH MeponpnmriHMH noHH>KaTb 
coflep>KaHHe cojiefl b nOMBe b stot nepnoA. 

4. JJjlH np0H3B0JXCTBeHHbIX OnbITOB, B yCAOBHHX 3anaAH0n CH6HpH, Ha KOpKOBMX H CpeAHe- 
CTOji6qaTbix cojiOHuax mo>kho peKOMeHjxOBaTb mctoa npeAnoceBHoro nOBbiuieHnn conecTOnKOcrn nine- 
HHUbi .VlHJibTypyM 0821 nyTeM Bbijxep>KHBaHHH HaKJHOHyBmnxcn ccmhh b MOjinpHOM pacTBOpe Bamr- 
rtxjyjia hjih noeapeHHOH conn b TeqeHne OAHOro qaca. 

PeKOMeHflOBaTb ajih Jia6opaTOpHOft npopaSoTKn stot npneM b Apyrnx panOHax n ajw Apyrnx 
COpTOB H KyjlbTyp. 

5. PeKOMenaoBaTb ajw jia6opaTOpHOn npOpaOoTKn mctoa oopaoOTKn ccmhh cojiamh 6opa. 

IV. Pa 3Aeji opoiaeHHd 

1. Ha ocHOBaHHH <J)n3nojiornqecKnx HccjiejxoBaHHH b HacTomuee BpeMH aaHa oueHKa pa3JinqHbix 
cnocoOoB opouieHHH h noKa3aHa 6ojibinan 3(J)(J)eKTHBH0CTbAO>KACBaHnn, ycTaHOBJieHbi ochobhuc nepnoAw 
HanGojibuieft nOTpe6HOcrn pacreHnn b BOAOcHa6>KeHHH h MHHepaubHOM nnTaHnn. 

2. nepeji <J)H3nojiornen pacreHnn b oOjiacrn opouieHnn ctoht b HacTonmee BpeMH cjieAyiomne 
OCHOBHbie BOnpOCbi: 

а) BbiacHeHHe Han6ojiee a^eKTHBHbix n npnroAHbix a.™ opomeHnn copTOB. 

б) H3yqeHHe bbjichhh noneraHnn, <Jm3nojiornqecKoro oOocHOBaHnn cnocoSoB opomeHnn, pa3- 
paOoTKa mctoaob yqera pacxoaa BOjjbi pacTeHneM ajw noABeAeHnn oanaHca opouiaeMoro nojin. , 

3. Ha ocHOBaHHH npOBe^eHHbix pa60T peKOMeHAOBaTb onbrrHWM yqpe>KfleHHHM cneAyiomne 
MeponpHBTHH: 

а) yBH3bIB3Tb CpOKH nOJIHBa H nOAKOpMKH C OCHOBHbIMH (J)H3H0Jl0rnqeCKHMH STanaMH B pa3BH- 
THH paCTeHHH. 

б) OSpaTHTb BHHMaHHe Ha BHeflpeHHe b npaKTHKy AO>KACBaHnn nan HanOonee 3<|><t>eKTHBHoro 
cnoco6a opomeHnn. 

B) XIjIH AHarHOCTHKH CpOKOB H HOpM nOJIHBa HCn0JIb30BaTb pa3J!HqHH B (J)H3HOJIOrHqecKOM 
noBeaeHHH pacTeHHfl (coACpnoHne boam b Jincre, nOBeAeHne ycTbnn h t. a.). 

fj. no ceKUHH oGMeHa BeujecTB b pbctchhh 

OTMeqax KpynHbie aocthwchhh, HMefomnecn y Harnett npoMbmuieHHOCTH b pe3yjibTaTe pa3BHTnx 
6HOxnMHqecKoro nccjieAOBaHHH (peKOHcrpynpOBaH pxa KycrapHbix npon3BOACTB h co3AaHbi HOBbie 
OTpacjw, He cymecTBOBaBuiHe paHbuie: Kayqyn, BnraMHHbi, aueron, rjinuepnH, jinMOHHan KHCJiOTa 
h Ap.), CoBemaHHe cqHTaeT HeoijxoAHMbiM pa3BHTb AaubHettiuee nccjieAOBaHne no p«Ay HanpaBJieHntt: 

1) H3yqeHHe ocoOeHHOcrett o6MeHa b cbh3h c cHCTeMaTHqecKHM nojio>KeHHeM h coptobwmh 

CB0HCTB3MH pacTeHHH, a T3K>Ke 33BHCHMOCTb OGMCHa OT BHCIUHett cpeAbl. 

2) M3yqeHHe bjihhhhh ncKyccTBeHHbix B03AettcrBnn Ha oOmch (bjihhhhc 3THJieHa, npHBHBOK, 
TeMnepaTypbi h t. a.). 

3) Pa3pa60TKa mctoaob 6noxnMHqecKoro HCCJieAOBaHHH. 

4) H3yqeHne oGMeHa BemecTB b cbh3h c poctom h pa3BHTneM pacTeHHii. 

5) M3yqeHne nacjieAOBaHHH 6noxHMHqecKHx npn3H3K0B. 

6) 3HaqnTejibHoe pacumpeHHe paOoT no (J)H3HOJiorHH HMMyHHTeTa y pacTeHnii, b qacTHOcm 
no BOnpocaM ooMena y ooubHoro pacteHnn. 


E. no (pH3H0A0rHqecK0li aHaroMHH pacTemitt 

1. OTMeqan 3HaqeHHe aHaTOMnqecKoro aHajiH3a npw 4)H3nojiornqecKOM nccjieAOBaHHH h ii03Ha- 
hhh >kh3hh pacTeHHH, CoBemaHne cqHTaeT HeoOxoAHMbiM ycmiHTb pa60Ty no noAroTOBKe cneunajincTOB. 

JIjih yKa3aHH0n 3aAaqn cneAyeT: 

a) YcmiHTb h yjiyquiHTb npenOAaBaHne aHaTOMnn pacreHnii b BY3ax. 

6) noAroTOBjmTb cooTBeTCTBemibie KaApw nyTeM opraHH3aunn acnnpaHTypbi no aHaTOMnn 

paCTCHHH. 

b) OpraHH30BaTb cnennajibHbie jiaSopaTOpnn aHaTOMnn b ronoBHbix pacTeHneBOAnecKnx HayqHO- 
nccACAOBaTejibcKnx yqpewAeHnnx. 

r) Co3AaTb pnA aHaTOMnqecKHx MOHorpaiJwn no KyjibTypHbiM pacTeHHHM, a Taione cboakh 
no MnKpoxHMHH n MHKpOTexHnKe. 

a) CqnraTb >KejiaTejibHbiM c03AaHne b KpynHenuinx yqe6Hbix 3aBeAeHnnx cneunajibHbix Ka- 
<J»eAp no aHaTOMnn pacTeHnii. 

2. HenocpeACTBeHHbiMn 3aAaqaMn b nccjieAOBaHHH, ctohiahmh nepeA aHaTOMnen pacTeHnn, 
mo>kho cqnTaTb cneAyiomne: 

a) H3yqeHne HBJieHnn, cBH3aHHbix c orniOAOTBOpeHneM n pa3BHTneM ccmhh n nJiOAOB, Ha jihbom 
n co3peBaHneM 3epHa, b cbh3h c MexaHH3aunen yoopKn n ApyrnMn 3aAaqaMn npaKTnqecKoro xapaKTepa. 

6) H3yqeHne ponn KOjioca b boahom pen<nMe n (J)0T0cnHTe3e pacreHnn aah BuncHeHnn cym- 
hocth 3acyxoycTonqnBOCTH b stot nepnoA. 

b) H3yqeHne HBJieHnn nojieraHnn n bjihhhhh MHHepaAbHoro nnTaHnn Ha cTpyKTypy pacTeHnn. 
r) H3yqeHne nponeccOB CTpyKTypHoro MeTaM0p<J)03a, nponcxoAnmero b pacTeHnn npn npnBHB- 

nax n npn BereTaTHBHon rn6pnAn3aunn. 

A) Pa3BHTne sKOjiornqecKon aHaTOMnn ajw ycTaHOBJieHnn xapaKTepa peaKunn pacTeHnn Ha 
B03AeiicTBne pHAa reorpa(J)nqecKnx (JjaKTOpOB, ycJiOBnn npon3pacraHnn h arpOTexHHKn. 
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e) M3yqeHHe CTpyKTypHbix ocooeHHOcren, coqeTaHHUx c HaHoojibuiHM HaKonjieHweM b pacTe¬ 
HHH KaynyKa, a^upHux Maceji h flpyrnx BemecTB. 

npHBeaeHHbiH MaTepnaji c HecoMHeHHOCTbio CBuaeTejibCTByeT 06 ycneuiHOM 3aBepmeHHH pa6oTbi 
KOH(J>epeHUHn, h noKa3biBaeT, mto HaMeqeHHbie 3auaqH coBemaHueM b ochobhom BbinojiHeHbi. Ycnex 
b aaJibHeHuieH paSoTe b stom HanpaB.neHHH SyueT 3aBHceTb ot npoBejieHHH b >KH3Hb nocraHOBJieHHH 
h pe3yjibTaTOB paOoTbi COBemaHHH. 

10 IV 1940 r. A. lUepdaKoe (MocKBa) 

0 ACHTeJlbHOCTH CCKUHH <}>H3H0JI0rH ( ieCK0H aHaTOMHH Ha COBemaHHH 
no 4>H3HOJiorHH pacTemift, cocTOHBineMCH 28 I—3 II 1940 b MocKBe 

CocTOBBiueecB b MocKBe b Haqajie 1940 r. coBemaHne <J)H3HOjioroB pacTeHHH cjienyeT npn3HaTb 
BWflaiOmHMCH BBJieHHeM B HCTOpHH p33BHTHB SOTaHHMeCKHX flHCUHnJTHH B COBCTCKOM C0K)3e. OaKTH- 
qecKH 3 to Obijro He coBemaHne, a CT>e3u paSoTHHKOB HayKH, 3aHHMaiomHxcH 3KcnepHMeHTajibHbiMH 
HCCJieflOBaHHBMH Hafl BblCUTHMH pacreHHHMH B CBH3H C 3aflaMaMH HX KyjlbTypbl — CTOJIb 6bUIH MHOrO- 
jnoaHbi coBeuxaHHB h pa3HOo0pa3Hbi flOKJiaflu, npoquraHHue Ha ero 3aceuaHHHX. 

PaOoTa COBemaHHH, iiomhmo njieHapHux 3aceuaHHH, pacnpeuejieHa 6buia Ha mecTb cckuhh: 
1) pOCTa H p33BHTHH, 2) MHHepaJlbHOrO FTHTaHHH, 3) CTOHKOCTH, 4) B03flyiUH0r0 nHT3HHH, 5) OOMeHa 
BemecTB H 6) <J)H3H0JI0rHqeCK0H aHaTOMHH. 

B HacTOnmeM cooOmeHHH mu kochcmch Jinmb ueuTejibHOCTH cckuhh <J)H3HOJiorHqecKoK aHaTOMHH 

pacTeHHH. 

OpranH3auHH cneunajibHon cckuhh no aHaTOMHH pacreHHH Ha COBemaHHH — <J>aKT, aoKa3u- 
BaiomHH peajibHOCTb pocTa stoh HayMHOn uHcunnjiHHbi b Cobctckom Coio3e. 

flo nocJieuHero BpeMeHH, HaunHan c nepBoro cbe3ua ecrecTBOHcnuTaTejieH h Bpaqeji b 1868 r. 
m K0HH3H nOCJieUHHM 60T3HHMeCKHM CT>e3flOM B 1928 T., MHCJIO UOKJiaflMHKOB nO pa3flejiy aHaTOMHH 
pacTeHHH Obuio oueHb He3HauHTejibH0, HepeuKO uoKJiaubi no aHaTOMHH coBepmeHHO OTcyrcTBOBa jih. 
3to yKa3biBajio Ha BecbMa Majibin HHTepec k BonpocaM aHaTOMHH pacTeHHH b SuBiuen uapcKoft Pocchh. 

Jinmb nOCJie BejIHKOH OKTflSpbCKOH COUHaJIHCTHMeCKOH peBOJIlOUHH He TOJIbKO 33MeTHO yMHO- 
)KHJiHCb uajipbi HCCjreuoBaTejieH b oQjiacru aHaTOMHH pacTeHHH, ho aa>Ke b puue ropoaoB 6 ujih opra- 
HH30B3Hbi cneunajibHue aHaTOMHqeci<He jia6opaTopnH (KneB, TShjihch, JleHHHrpau). 

Kan cjieucTBue yBejmqeHHH qncJia HccjieuoBaTejien aHaTOMOB pacTeHHH, HBHjiacb noTpe6HOCTb 
' K HX OObeflHHeHHK). IlepBblH mar 00'beUHHeHHB — 0praHH3aUHH CeKUHH <|)H3H0JI0rHqeCK0H aHaTOMHH 
Ha TOJIbKO MTO COCTOBBmeMCH COBemaHHH <J)H3H0J10r0B pacreHHH. 

Hejib3u He npM3HaTb, mto pa3pa60TKa CTpyKTypu pacTHTejibHoro opraHH3Ma b cb«3h c ero 
4>H3HOJlOrHHeCKHMH <J)yHKUHHMH UBJIHCrCH OflHHM H3 nJlOflOTBOpHeHLHHX HanpaBJieHHH B 06iiaCTH aHa- 
; tomhh pacreHHH. B oco6chhocth urnpoKH nepcneKTHBbi, OTKpuBaKHuuecH nepeu <J»H3HOJiorHqecKOH 
aHaTOMHen b pa3pemeHHH puna BonpocoB, cbb33hhux c pacreHueBoacrBOM KyjibTypHUx pacTeHHH. 
npoojieMbi ypoHOB, ero 4>opMHpoBaHHe, npoOiieMbi BupaOoTKH <J»opM, ycrOHMHBbix npOTHB 3acyxu, 
xojiojra h t. n., cejieKUHH Ha KOjiHuecreo h Kauecrao pa3JiHMHbix nponyKTOB, BupaSaTUBaeMbix tcxhh- 
MecKHMH, jieKapcTBeHHbiMH h t. u. pacTeHHBMU, b puue cjiyuaeB MoryT 6uTb 33 mctho o6jierqeHbi hjih 
ycKopeHbi b CBOeM pa3pemeHHH npn npHBJieqeHHH mctouob aHaTOMnuecKOro aHajiH3a. 

PaSoTa ceKUHH <})H3HOJiorHMecKOH aHaTOMHH Ha COBemaHHH (J)H3H0ji0r0B pa3BepTUBaJiacb npenMy- 
mecTBeHHO ueMOHCTpauneu pe3y:ibTaT0B uccjieaoBaHHH Hajr pa3JiHMHUMH KyjibTypHUMH pacTeHHHMH 
B CBH3I1 C pa3J!HMHbIMH npOOJieMaMH <})H3H0JI0rHH H X03BHCTB3. 

YKa>KeM Ha HecKOjibKO jroKJiauoB. 

I. H a jt h b h co3peBaHue 3epHa n m e h h u u b cbh3h c ocoochhocthmh 
CT poeHHH p a 3 ji h m h bi x uacTeu Kojioca 

BHuocnepM 3epHa nmeHHUbi cjiy>KHT hctohhhkom nnTaHHH He TOJIbKO npn npopacTaHHH pa3BHB- 
merocB 3apoauma, ho ua>ue b HeKOTopux CTajmux 4)opMHpoBaHHH nocjieuHero. Flpn stom y pa3JiHM- 
Hbix nmeHuu CTeneHb yMacruu pa3BHBaiomerocB SHflocnepMa b nuTaHHH pa3BHBaiomerocH 3apofluma 
HecKOjibKO pa3JiHMHa. Y no3UHecnejibix <J>opM bto yuacTne Bbipa>KeHO 6ojiee onpeuejieHHO, Houejin 
y CKOpopnejibix. B cb«3h c tcm, mto 3HjiocnepM b cbocm p33bhthh HaxojwTCB nou cnnbHUM B03- 
aeiiCTBHeM 3apouuma, yuacTKH 3HuocnepMa, Oojiee 6jih3KO pacnono>KeHHue k 3apouumy, no UHKJiy 
H3MeHeHHH, npoHCxoaumHX b KJieTKax (JtopMHpyiOmerOcB 3HuocnepMa, OTJiHMaioTCH ot yuacrKOB, 60- 
jiee OTuajieHHbix ot Mecra pacnojio>KeHHH 3apoubima. TaK, Tun B3KyojiH3auHH toto h jipyroro paiiOHa 
pa3JinMeH, pa3JiHMeH xapaKTep HaKonjimoiunxcH b hhx nHTaTejibHbix BemecTB, c pa3JiHMH0ii 6bicTpo- 
TOH Oopa3yiOTCH KJieTOMHbie oOojiomkh. 

Tun BaKyOJlH33UHH MOJlOUblX KJieTOK BHUOCnepMa HaXOUHTCH B CBB3H He TOJIbKO c <J)H3H0J10rH- 
MeCKHM COCTOHHHeM KJieTOMHOrO CHHUHTHB, HO H CO CKOpOCTbK) 06pa30BaHHH KJlCTOMHOH 060JIOMKH. 

Ot SHeprHH B3KyojiH3auHH 33 bhcht b 3H3MHTejibH0H Mepe to, KaKOB OyueT xapaKTep 3ajiaraio- 
merocu 3HjiocnepMa — HyKJieapHbiu hjih uejuuojiupHuu. 

Kojioc bo Been CBoen coBOKynHOCTH HMeeT cymecTBeHHoe 3HaueHHe b npoueccax HajiHBa h co3pe* 
BaHHH 3epHa. JlHCTOnOUOSHblM MaCTBM KOJlOCa (KOJIOCKOBbIM H UBCTOMHblM MemyHM) npHCyiUH 4>yHKUHH r 
CBOHCTBeHHbie HOpMaJIbHbIM JieBTeJIbHbIM JIHCTbHM — 3CCHMHJIHUHH H npOuecCU, 06 yCJI 0 BJIHBaK>IUHC 
nojiHOTy boahoto pe>KHMa pa3BHBaiomerocH 3epHa. 

AHaTOMHMecKHH aHajiH3 3 thx qacTeu Kojioca o6Hapy>KHBaeT HajiHqne xopomo pa3BHT0H accu- 
MHJiHUHOHHOH h bouohochoh TKaHeii b hhx (B. f. A.ieKcaHjpoB n O. f. AaeKCaHupOBa). 
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II. CTpyKTypHbie ocoOchhocth 3apojibima 3JiaK0B KaK npHcnoco- 
6 ji e h h a k Gopb6e c noHBeHHOii 3acyxoii 

HccjieaoBaHHe 3apoAbima pa3JiHHHMx bhaob h coptob nmeHHUbi noKa3ajio, mto CTpyKTypa 3apo- 
Abima BecbMa pa3HOo0pa3Ha h xapaKTepHa aab onpeaejieHHbix 3K0A0rnMecKHx rpynn mneHHUbi. 

XapaKTepubie ocoOchhocth b CTpyKType 3apoAbima Ham.™ CBoe OTpaxiemie b pa3BHTnn 3apo- 
abimeBbix KopHeii h armSAacra, a T3K>Ke cocyAHcron cncTeMbi. 

HanSojiee cHJibHO pa3BHTa h xopomo AH<J)(J>epeHHHpoBaHa KopHeBan cncreMa 3apoflbiuia y Kcepo- 
l|)HTHbIX BHAOB H COpTOB. FlpH H3AHMHH XOpOIUO pa3BHT0r0 3nH6jiaCTa HaSillOflaeTCH H xopomo Bbipa- 
weHHan BTopaa napa AoOaBOMHbix 3apoAbimeBbix KopeuiKOB. 3to co3AaeT OAHy h3 HeoOxoAHMbix npea- 
nocwjioK a jib ycneuiHoro p33bhthh MOAOAoro npopocTKa b ycAOBHHx riOMBeHHOH 3acyxn (M. C. Hkobjicb). 

III. O 6 p a 3 o b a h h e Kay Myna y K0K-carbi3a, Kan pe3yjibTaT 
)KH3HejniTejIbH0CTH MJieHHbIX COCyjOB 

06pa30BaHHe KayqyKa y K0K-carbi3a He cbh33ho HenocpeACTBeHHO c (J>0T0CHHTe30M. B 3 cchmh- 
Anpyiomeii tk3hh AHCTbeB He nponcxoAHT KayHyK00<5pa30BaHHH, o qeM CBHAeTeAbCTByeT OTcyTCTBHe 
KayqyKa b Me30(J)HJibH0M cenpeTe. HaKonjieHHe KayqyKa b npopocrcax, BbipauiHBaeMbix b TeMHOTe, 
Taione yKa3biBaeT Ha OTcyTCTBHe HenocpeACTBeHHOii cbh3h Me>KAy (J>0T0CHHTe30M h KayqyK006pa30- 
BaHHeM. 

B nepnoA HaHSoAee HHTeHCHBHoro KayqyKOHaKonAeHHH b JvuieHHHKax iiohbahiotch b OoAbiuOM 
KOAHnecTBe moho- h AHcaxapa, KOTopbie mo>kho paccMaTpHBaTb KaK hcxoahuh MaTepnaA aah CHHTe3a 
KayqyKa. HaAHqne ocraTKOB nAacTHA na KayqyKOBbix qacTHuax no3BOABeT npeAnoAaraTb, mto oOpa- 
30B3HHe KayqyKa oOycAOBAeHO AeBTeAbHOCTbio riAacTHAHoro annapaTa macmhijx TpyOoK (H. H. Eao- 
XHHueBa). 

IV. On3H0A0r0-aHaT0MHBecK0e HccjiejiOBaHHe xAoniaTHHKa 

B CBB3H C 3a60JieBaHHeM BHATOM 

ripn npoHHKHOBenHH B036yAHTeAB BHATa b cocyAbi pacTeHHB, HanaBiHHHCB b pe3yAbTaTe paHe- 
BOrO pa3Apa>KeHHB HeKp03 Bbl3bIBaeT PBA peaKUHH 3aiUHTH0r0 CBOHCTBa (oOHAbHOe THAAO0pa3OBaHHe, 
nOBBAeHHe paHeBbix cmoa, B036y>KAeHHe 3 Kthbhocth k3m6hb). 

B pe3yAbT3Te 3amnTHbix peaKUHH nponcxoAHT OTMAeiieHne yqacwoB 3apa>KeHHbix cocyAOB, 
h30abuhb napa3HTa h npeKpameHHe 6oac3hh. Oahoh h3 cepbe3Hbix npnqHH riOHioKeHHOH conpOTH- 
BABeMOCTH pacTeHHB 3a6oAeBaHHio BBABeTCB HCTOuxeHHe pacTeHHB. OSorameHHe pacTeHHB riHTaTeAb- 
HbiMH BemecTBaMH nOBbimaeT ycTOHMHBOCTb k 3a6oAeBaHHio bhatom. OrpaHHMHBau TpaTy opraHnqecKHX 
BemecTB OoAbHoro pacTeHHB Ha riA0A006pa30BaHHe, mo>kho noBMCHTb ero ycTOHMHBOCTb h npHBecTM 
ero K Bfil3A0p0BAeHHK) (E. r. KAHHr). 

V. A h a t o m h b p a c t e h ii h, KaK mctoa aab h 3 y b e h h b ochobhmx 

CB OiiCTB lj)HT0UeH030B 

AHaTOMHMecKoe H3yqeHne ueHoOnoirroB no3BOABeT BbiBBHTb cpeACTBa npHcnocoSAeHHB nocAeA- 

HHX K >KH3HH B ueH03e H SOAee TAyOOKO n03HaTb 3aK0HbI (JlOpMlipOBaHHB H pa3BHTHB ueH03a, a T3K>Ke 
BbiBBHTb ero OCHOBHbie CB0HCTB3. 

HpyCHOCTb CAO>KHOrO (J)HT0ueH03a, KaK OAHO H3 OCHOBHbIX ero CBOHCTB, H3X0AHT CBOe 06 t»BC- 
HeHlie B pa3AHBH0H CTpyKType H3A3eMHbIX OpranOB ueHOOHOHTOB. 

AHaTOMHMecKoe CTpoeHHe Aa>Ke oahhx h Tex >Ke bhaob, oOHTaioiuHX b pa3AHMHbix accounauHHX, 
0Tpa>KaeT pa3Hnuy ycAOBHH cpeAW h xapaKTep B3aHM00TH0meHHH u6ho6hohtob. 

YnacTHe oahhx h Tex >Ke bhaob b pa3AHHHbix accounauHBX m3cthmho ootBCHBeTCB cTeneHbio 

IlAaCTHMHOCTH aH3T0MHMeCK0H CTpyKTypbl 3THX BHAOB, a T3K>Ke p33AHMH0H <J)H3H0A0rHMeCK0H pOAblO 
OAHHX H Tex >Ke aH3T0MHBeCKHX CTpyKTyp H, OAHOBpeMeHHO, pa3HHUeHB XapaKTepe B3aHM00TH0UieHHtt 
ueHOOHOHTOB aCCOUHaUHH. 

CMeHa acneKTOB, Apyroe cbohctbo <J>HT0ueH030B, T3K>Ke h3xoaht CBoe oObBCHeHne b pa3AHMH0ii 
aHaTOMHqecKOn CTpyKType 3(J>eMepoB h pacTeHHH, actom BereTnpyiomHX b accounaunH. „ 

CpaBHeHne aHaTOMnqecKoro cTpoeHHB pa3AHHHbix bhaob, yqacTByiomHX b cocTaBe OTAeAbHbix 
4»HT0ueH030B, o6pa3yiomHX pha 3HA0AHHaMnqecKHX cmch, n03B0ABeT cyAHTb o THnax npncnocoOAeHHH 
pacTeHHH, CBOHCTBeHHbIX TOMy HAH HHOMy (|)HT0ueH03y, 0 HanpaBACHHH H3MeHeHHH CpeAbI H xapaKTepa 
B3aHM00TH0meHHH UeHOOHOHTOB (O. C. HKOBAeB). 

Bbiuie npHBeAeHbi Kpawne BbiAep>KKH H3 Te3HC0B AHiub HecKOAbKnx aokabaob, cooOmenHbix 
«a 3aceA3HHBX ceKUHH <J)H3H0A0rHqecK0H 3 h3tomhh coBemaHHB (})H3H0A0r0B. 

Bcero Omao 33HHTaHo 24 aoka 3A3. CoAepwaHne hx Omao BecbMa pa3HOo0pa3HO. CAeAyeT OTMe- 
THTb, MTO 0praHH3aUHB OTAC-3bHOH aH3T0MHMeCK0H CeKUHH OblAS pemeHa He B HSMaAe C0CT3BACHHB 
nASHa h opraHH3auHH CTpyKTypu coBemaHHB, a AHiub BCAeACTBne npnTOKa 33 bbok Ha AOKAaAW no aHa- 
tomhh, nocTynaiomHX b oprKOMHTeT coBemaHHB. 

CHaqaAa Omao peuieHO ocTaHOBHTbCB Ha nOAceKUHH, a 3aTeM noAceKUHB BbipocAa b ceKUHio. 
CAeAOBaTeAbHO, ceKunio aHaTOMHH co3AaAa caMa )KH3Hb — noTpe6HOCTb HayMHMx paOoTHHKOB Coio3a, 
HHTepecyiomHXCB aHaTOMnen h ee pasBHTneM, oObeAHHHTbCB. HccAeAOBaHHB b oGaacth aHaTOMHH 
u npnMeHeHHe ee mctoaob b CCCP Bee pacumpHioTCH, pa3pacTaiOTCB. 3 to bbachhc HeAb3B He npn- 
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3H3Tb orpa^HbiM, ocofieHHO co cTopoHbi Tex, KOMy noporn HHTepecbi 3H3T0MHH pacTeHnil. HenajieKO, 
nOBHflHMOMy, h to BpeMH, Korna 6yaeT co3BaHa cneunajibHau aHaTOMnqecKan KOHiJiepeHUHH. 

CeKUHH <|)H3HOjiorHMecKOH aHaTOMHH coBemaHHB (J)H3HOJiorOB flajieKO He Morna co6paTb Bcex 
aHaTOMOB Coio3a h aaTb hm B 03M0>KH0CTb pa3peuiHTb pan cymecTBeHHbix BOnpocoB, cBH3aHHbix c Hanpa- 
BjreHneM h pa3BepTWBanneM iiccjienoBaTejibCKOH paSora. 


B. A/ieKcandpoe (r. nyuiKHH) 


KoH(J)epeHUHH no ceHOKOcaM h nacT6nmaM ropHbix paftoHOB tora CCCP 
npH Bcecoi03HOM HHCTnTyTe KopMOB hm. anafl. B. P. BHJibflMca 

C 26 I no 2 II 1940 r. b HHCTHTyre kopmob (KaqajiKHHO, non Mockboh) cocronjiacb nepBan 
KOH(|)epeiiuHH no ceHonocaM h nacTOnmaM ropHbix panoHOB. Ha KOH<J)epenuHH Obijin 3acjiyuiaHbi 
flOKJiaflbi, nocBmuenubie BonpocaM: 1) opraHH3aunn HCCJienoBaTejibCKOH pa 60 TH no ceHOKOcaM h nacT- 
6nmaM b ropHbix panoHax; 2) paunOHa.nH3aunn Hcnojib30BaHHn n yjiyqiueHHn cchokocob h nacTonm, 
3) MapuipyTHoro h CTaunoHapHoro H3yqeHHH pacTHTejibHOcTH. 

H3 noKJiaflOB h BbicTynjienHH npe.acTaBHTe.neH MecTHbix h ueHTpaJibHux ncc.neaOBaTe.nbcKHX 
yqpe>KaeHHH BbincHHJiocb, mto 3a nocneaHne roflbi npoaenaHa 6ojibiuan pa60Ta no ceHOKOcaM h nacr- 
6nmaM. FIomth bo Bcex pecnyOjiHKax h oOnacTux npoBOannacb, a MecTaMH y>xe 3aK0Hqena HHBeHTapn- 
3auHH (nacnopTH3auHn) KopMOBbix yroflHH. B pane pecny6jiHK npOBeaeHbi Sojibinne pa60Tbi no Bbinc- 
HeHHK): KOpMOBOH UCHHOCTH paCTCHHH CeHOKOCOB H naCT6HIU, ypOHOHHOCTH, flHHaMHKH HapaCTaHHH 
Maccu. HaqaTU h npOBoauTcn pa60Tbi no pa3pa60TKe MeponpHHTHH no paunOHa.nn3aunn ncnojib30- 
BaiiHH h yjiymueHHH KopMOBbix yroflHH, a TaK>xe no craunOHapHOMy H3yqeHHio hx pacTHTejibHOcTH 
b uejinx pa3pa6oTKH HayqHbix ochob hx yjiyqineHHn h paunOHa.nn3aunn ncno.nb30BaHnn. B HacTOmuee 
BpeMn ceHOKOcu h nacTOnma b ropHbix panOHax H3yqaioT, nOMHMO >KHBOTHOBOauecKHX onbiTHux yqpe- 
>KfleiiHH, (JiHJiHajibi AKaaeMHH HayK CCCP, 3anOBenHHKH, Kaijienpbi By30B. B npoBOanMOH pa60Te, 
OflHaKO, HMeeTCH pan KpynHbix h eaocraTKOB. npexcne Bcero HeT enHHOro nJiaHa HCCJieaoBaTejibCKnx 
paOoT no ceHOKOcaM h nacTonmaM. B pe3yjibTaTe 3Toro, HepenKo, pa3JinqHbie yqpe>KneHHH b cxonHbix 
npHpoflHbix ycjiOBHHX pa3pa6aTbiBaiOT oami h Te H<e Bonpocu, b to BpeMn KaK npyrne, He MeHee aKTyanb- 
Hbie BOnpocH He H3yqaiOTCH BOBce. 

OTcyTCTByeT ennHoe MeToanqecKoe pyKOBoacTBO, HepenKH cjiyqaH, Koraa onbiTbi npoBOUflTcn 
no MeTOflHKaM h cxeMaM, KOTopbie He oSecneqnBaiOT BbincHeHnn H3yqaeMoro BOnpoca. OrcyrcTByeT npo- 
nyMaHHbiH njiaH pa3MemeHHn HCCJieaOBaTejibCKOii ceTH. npeoOjianaiomaH qacTb onbiTHOH pa60Tbi Beaercn 
Ha hh3kom TeopeTHqecKOM ypoBHe. KaK npaBHJio, HccnenOBaTejibCKne paSora pn.ua yqpe>KaeHHH cbo- 
ahtch jiHuib k 3aKJianKe onbiTOB, k npoBeaeHHio npocTeniiiHX (JieHOJiorHqecKHx HaOjuoaeHHH, k yqeTy 
ypowaHHOCTH, k npoBeaeHHio npocTenuiero 60TaHHqecKOro aHajiH3a (no x03HHCTBeHHbiM rpynnaM) npo6- 
Hbix yKOcoB. flocTaTOqHO yrjiySjieHHbix conyTCTByiomHX Ha6juoneHHH nun BbincHeHnn npnqnH, onpene- 
jihbuihx pe3yjibTaTW onbiTOB, oObiqHO He npOBOanTcn. HHTepecHO, hto <|)HJiHajibi AKaaeMHH HayK h 
3anOBeflHHKH, pacnojiaraiomHe KBa.nniJ)nunpoBaHHbiMn 6oTaHHqecKHMH KanpaMH, 3a nocjieflHHe ro^bi 
nepeKjnoqHJiHCb Ha <<npoH3BOflCTBeHHyio TeMaTHKy» h HepenKO npoBO^HT Te we pa60 TW h Ha cTOJib >kc 
hh3K0m TeopeTHqecKOM ypoBHe, KaK h >KHBOTHOBOflqecKHe onbiTHbie yqpe>KfleHHn. B to >Ke BpeMn 
HeoOxojHMa TeopeTnqecKan pa3pa60TKa pnfla Ba>KHbix BOnpocoB pauHOHa.nH3au.HH Hcnojib30BaHHn 
h yjiyqmeHHH kopmobhx yro^HH (otaux nacT6Hiu, nacrGnme- h ceHOKOcooSopOTbi, nonceB, 6opb6a c cop- 
HHKaMH h np.). Ha KOHijiepeHUHH OTMeqajiocb, hto 6oTaHnqecKHM yqpe>KfleHHHM 6ojiee uejiecoo6pa3no 
cocpeaoTOqHTb cBOe BHHMaHne Ha pa3pa60TKe TeopeTnqecKHX BOnpocoB, CB«3aHHMx c yjiyquieHneM 
h pauH0HajiH3auneH Hcnojib30BaHHn cchokocob h nacTOnux. 

HeoOxoflHMa T3KH<e yBH3Ka paOoT 6oTaHnqecKHX yqpe>KneHHH c pa6oTaMH >KHBOTHOBOflqecKHX 
OnbITHbIX CTaHUHH H HHCTHTV TOB, a T3K>Ke C HHCTHTyTOM KOpMOB. HaCTOmuaH KOH(J)epeHUHH HBHJiaCb 
nepBbiM uiaroM b stom HanpaBJieHnu, Ha Heii 6bui cocTaBJieH ennHbiH TeMaTHqecKnft nuaH pa60T, bkjiio- 
qaiomHH Bee yqpe>KneHHn, npeflCTaBHTejiH KOTOpbix npHcyrcreoBajiH Ha KOHiJiepeHUHH. 

H3 reoOoTaHnqecKHx noKJiaflOB HaH6ojibuiHH HHTepec npencraBJinji flOKJian P. A. EjieHeBCKoro 
(KaBKa3CKHH roc. 3anOBeuHHK) Ha TeMy <<ropHbie Jiyra KaK jiaHuiua^iTHoe nBJieHHe». B cbocm flOKJiaae 
P. A. EjieHeBCKHH nponeMOHCTpHpoBaji nBe cxeMbi pacnpenejieHHn ochobhux TnnoB pacTHTejibHOcTH 
b ropHbix crpaHax Enpa3HH c ceBepa na lor h cHH3y BBepx, fljin OKeaHnqecKoro h ajih kohthH eirraJib- 
Horo KJiHMaTOB. B noKJiafle T3K>Ke 6 mji caenaH o03op pacnpenejieHnn ochobhmx TnnOB JiyrOB no OTflejib- 
hmm noncaM ajih ochobhwx ropHbix chctcm EBpa3HH ot Ajibn Ha 3anajie, no TnHb-uiaHn h AjiTan 
Ha BOCTOKe. 

HHiJiopMaUHOHHbifi noKJiafl o pa60Te 6oTaHHKO-KopMOBOro OTpnfla KaBKa3CK0fi SKcneflnuHH 
AKaaeMHH HayK CCCP b 1939 r. cneuajia E. B. LLlH(Jxl)epc (BHH). 

H3 flOKJianOB, nocBnmeHHbix CTaunoHapHOMy H3yqeHHio pacTHTejibHOcTH, HaH6ojibiiiHH HHTe¬ 
pec npencTaBHJiH coo6meHHn H. T. AH^peeBa (Ka3axcraHCKHH HH>K) h H. H. BenaeMaH (A30AH). 

H. r. AHflpeeB coo6iuhji pe3yjibTaTbi qeTbipexjieTHHX pa60T no H3yqeHHio hhh3mhkh Maccbi 
h 0T3BH0CTH nojibiHHO-34>eMepOBOH cTenH (c npeoOjianaHneM Artemisia sublessingiana). 3anac opra- 
HHqecKOfi Maccbi 3flecb HapacTaeT c anpejin no hiojih, 3aTeM HneT cHn>KeHHe ero (3acwxaHHe 3<J)eMepoB, 
onaaeHHe jiHCTOqKOB y nojibiHH). MeM 3acyuiJiHBee ron, TeM 6ojibuie BbipanceHa jieTHe-oceHHnn nenpec- 
chh. OceHHeii BereTaunH o6biqHO hct hjih oHa BbipaiKeHa cJia6o. 

QraBa xopomo OTpacTaeT nocjie anpejibCKux h nepBbix MaiicKHX cpe30B. Flocjie hiohbckhx cpe30B 
OTpacTaHHe nponcxonHT Jinuib b Han6ojiee BJia>KHue ronu. npH cpe3aHHH b 6ojiee no3flHne cpOKH OTaBa 
lie pa3BHBaeTcn. Cpe3aHiie b pa3JinqHbie cpOKH no pa3H0My bjihhct Ha ypo>KaHHOCTb b cJienyioiUHH 
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roA. npH paHHeM cpe3aHmi c nocjieayiomHM B3HTHeM oahoh hjih AByx OTaB ypovKan cHH>KaeTCH Ha 
cjiejiyiomHH roA na 50—70%, npn 3 tom HanGoAee KpynHbie, nOBHAHMOMy, HanGoAee crapbie nycTbi 
nojibiHH oSbiHHO nornSaiOT. MeM n03>Ke npOBeAeHo cpe3aHiie, tcm MeHee Bbipa>KeHO BpeAHoe nocAeAen- 
CTBne Ha ypo>«aH CAeAyiomero rOAa. Ilpn peryAnpHOM (b Te^eHne 2—3 act) cpe33HHH nporpeccnB- 
Horo naAfiHHH ypcttnaa He nponcxOAHT (nOBbiuieHHe >KH3HeACHTeAbH0CTH ocraBinnxcH b jkhbmx ooAee 
MOAOAbix KyerOB nOAbiHH, ceMeHHOe B03o6HOBAeHHe), OTaBHOCTb (b npopeHTax ot 3anaca) npn 3 tom 
B 03pacTaeT. 

XlOKAaA H. H. EeAeMaH Gma nocBameH (JjeHOAOrnH 3(})eMepOB h DiJjeMepOHAOB nOAbiHHOil h Kap- 
raHHO-nOAbiHHOH noAynycTbinb b UlHpBaHCKOil ere™ b A3ep6am>HaHe. 

BonpocaM nOBepxHOCTHOro yAymueHna ropHbix AyrOB Gmah nocBmiieHbi oG30pHbin AOKAaA 
T. A. PaSoTHOBa <<noBepxHOCTHbie yAymneHHH ropHbix AyrOB» h pra Apyrnx aokabaob. EoAbuion HHTe- 
pec npeACTaBAHA aokaha npo<J). H. B. P>KaHOBCKoro, KOTopbin cooGiiiha o cbohx h3Gaioa6hhhx naA 
ripaKTHKOH npHMeHeiiHH HaB03noro yAoGpeHHH (oobiMHO cOBMecTHO c opouieHneM) aah yAymneHHH AyroB 
b BypHTO-MoHroAbCKOH ACCP h b yHKyAaHCKOM panone KapaqaeBCKOH AO. IIoa bahahhcm peryAnp- 
HOro BHeceHHH HaB03a pacTHTeAbnocTb npeTepneBaeT GoAbinne n3MeHeHHH. Ha MecTe MaAoypo>KaH- 
Hbix 3AaK0B0pa3n0TpaBHbix TpaBOCTOeB co3Aak)TCH BbicoKoypOHOHHbie (ao 100 u/ra) 3AaK0Bbie Ayra 
c npeoOAaAaHneM nbipea, AncoxBOcTa, obchhhum AyroBOH h ap. (Agropyrum repens, Alopecurus pra- 
tensis, Festuca pratensis). flpn nepepbiBe BHeceHHH h3bo3h oro yAoGpeHHH 3A3 kh BbrrecHHiOTCH GoGo- 
bwmh (Vicia cracca, Medicago falcata h Ap., yponoiiHOCTb npn 3 tom chhaobtch. 

B paAe AOKAaAOB OTMeneHO, hto HanGoAee aiJxJieKTHBHbiMH MeponpHHTHHMH npn noBepxHOCTHOM 
yAymnemin AyroB hbahctch BHecenne yAoGpeHHil (opraHHHecKHX, MHHepaAbHbix) h opouienHe. Bopo- 
iiOBanne, AiicKOBanne h np. oGburno ne AaeT nOAO>KHTeAbHOro 3 <{)<J)eKTa. flOAceB ceMHH TpaB 6 e 3 oaho- 
BpeMennoro BiiecennH yAoGpeHHH Taione oGbumo He AaeT 3 <J)<tieKTa. HHTepecHbi pe 3 yAbTaTbi paGoT 
CTaxaHOBueB-AyroBOAOB KaAHHHHCKoro paiiOHa Apmhhckoh CCP, tt. TperyGoBa h MopAOBHHa (cooG- 
meHne LU. M. AraGaGmia) no nOAceBy oahoacthhx GoGobmx (noceBHon bhkh h Ap.) npn OAHOBpeMen- 
iiom BueceHHH naB 03 a. flpn npnKpbiTHH h 3 b 030 m nOAcenHHbie ceMeHa AaBaAH xopoinne bcxoam h oGy- 
CA 0 BAHB 3 AH 3 H 3 AHTeAbH 0 e yAymnenne KanecTBa ceHa h nOBbiuieHne y pomohhocth . 3 th onbiTbi npo- 
BeAeHbi Ha CTapbix 3 aAe>Kax (na nOAeBHHHHKax), rAe 3 aAepHeHne HeGoAbinoe. 3 to, nOBHAHMOMy, hmcao 
G oAbuioe 3 HaAeHne b onpeAGAeHHH 3 (J)(J)eKTH 6 HOCTH 3 TOro npneMa, Tan nan bth onbiTbi, nocTaBAeHHbie 
ApMHHCKOH onbiTHOH craHUHeli Ha GoAee 3 aAepHeAbix nOHBax He A3ah pe 3 yAbTaTa (III. M. AraGaGnH). 

no BOnpocy GopbGw c copHHKaMH OTMenaAacb ueAecooGpa3Hoerb npnMeHeHHH npocTbix Mep: 
noAKauiHBanHH h nepeMeHiioro ceHOKOCHOnacTGnmHOro Hcn0Ab30BaHHH. Pa3pa6oTKa Mep GopbGbi 
c AaHTOHneH ( Danthonia calycina) GbiA nocBHmeH aokaba A. n. CyKOHH. 3 tot copiiHK, nOHBHBuincb 
CpaBHHTeAbHO HCA3BH0 B JIopHHCKOH CTenH (ApMeHHfl), B HaCTOflUjee BpeMfl 33HHMaeT GOAbUJHe I1AO- 
ILiaAH, KOTOpbie C Ka>KAbIM TOAOM yBeAHHHBaiOTCH. 

Bonpocbi KOpeHHOro yAymneHHH AyroB HaHGoAee noAHO Gmah 3aTpoHyTbi b m 3 cth noAGopa 
KyAbTyp h H3yAeHHH TpaBOCMecefl. 3 th Bonpocbi H3yHaiOTCH onbiTHMMH ynpe>KA6HHHMH b ropHbix 
paiiOHax HeAaBHO, n03T0My b AOKAaAax cooGuxaAHCb AaHHbie KpaTKOcpoqHbix (1 — 2 rOAa) HaGAiOAeHHH, 
na OCHOB3HHH KOTOpbIX HeAb3H CA6A3Tb OKOHHaTeAbHbIX BbIBOAOB 0 npHTOAHOCTH TCX HAH HHbIX paCTe- 
hhh hah TpaBOCMecen aah OTAOAbHbix TnnOB AyroB. Ha BAa>KHbix Ayrax (AyrOBan CTenb, cyGaAbnbi) 
KaBKa3a xopomo ceGn 3apeKOMeHAOBa ah (JipaHuy3CKHH paftrpac, THMOiJieeBKa, obchhhu 3 AyroBan, 
e>Ka, acnapueT, KAeBep KpacHbin, KAeBep LHBeACKHH, AHABeHeu poraTbifi. 

B cypOBbix ycAOBHHX AAaiiCKOH aoahhm (KnprH 3 CKaB CCP) npn nOAHBe Aymune pe 3 yAbTaTM 
A 3 ah nbipen aMepHKancKHH, paiirpac (JipaHuyscKHH, KOCTep Ge 30 CTbin, a b MeHee cypOBbix ycAOBHBx — 
aMepHKaiiCKHH ribipen, THMOiJieeBKa, AiopepHa (H. T. Ka 3 aK 0 B). B AOKAaAax BbixoAueBa H. B. h T. 
MaTyinKHHa (KnprH 3 CKHH HHM>K) OTMeqaAacb ueHHOCTb mccthoh AHKOpacTymefi noceBHOii Aiouepiibi. 

T. Pa6omnoe (MocKBa) 
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H3flATEJIbCTB0 AKAflEMHH HAYK CCCP 


BOTAHHHECKHH mYPHAJI CCCP 

(>KypHaji PyccKoro BoTammecKoro 06mecTBa) 

n p o r p a m m a w y p h a ji a: 1) opnrHHajibHbie ciaibH no BceM oipacjiHM 
GoTaHHKH Ha pyccKOM H3bn<e f c <J>paHu., HeMeuK. hjih aHrJiHHCK. pe3K)Me; 
2) (jwopHCTMnecKH e 3aMeTKH; 3) ofeoptj no oTAejibHbiM HayqHbiM BonpocaM; 
4) pe^panj hobmx cobctckh^ h Ba>KHeHiiiHx HHOCTpaHHtix padoi; 5) kPhthko- 
6H6jiHorpa4>HqecKHe o&3opu ynedHHKOB h yqe6Hiix nocoSHH ajih yHHBepcHTe- 
tob; 6) xpoHHKa HayqHoii >kh3Hh; 7) jinnHue H3B6cthh. 

PeAaKUHOHHtiH KOMHTei: B. B. Amxuh { MocKBa), r. r. Bocce 
(MocKBa), H. A. Bym, H. H. BopomixuH, JI. A. Heatwe, anaA- B. JI. KoMar 
po6 t JI. M. Kypcame (MocKBa), r. A. JleeumcKuu, anaA- A. Puxmep, B. H. 
CyKavee, B. r. Tpamuenb, A. 77. lUeHHUKoe, E. M. inmeuH6epz. 

OTBeTCTBeHHbiM peAaKTop: B. JI. KoMapoe. 

OTBeTCTBeHHUH ceKpeTapb: E. M. IUmeuH6epz. 

AApec peAaKUHH: JleHHHrpaA 1, Acmhaob nepeynoK, 8-a. 

n0^nMCHA5I UEHA: 


Ha roA (6 HOMepos) .24 py6. 

Ha 6 Mec. (3 HOMepa) .12 py6. 


noAnucKa npHHHMaeTcn: 

JleHHHrpaA 104 , npocneKT BojioAapCKoro 53-a, «AKAJlEMKHHrA», 

OTAeji pacnpocTpaHeHHH. 

Avis de la redaction: a partir de 1940 le Journal Botanique 
de l’URSS eSt la suite du Journal de Botanique. Les articles originaux sont 
accompagn^s d’un resume en langue etrangfcre. 

Adresse: Leningrad 1, DSmidoff pereoulok, 8-a. 






BHHMAHHK) flOJiyrOflOBblX nOfllWCVHKOB 


noflmiCKa Ha EoTawmecKiifi HtypHaji CCCP Ha BTopoe nojiy- 
roAHe 1940 r. A-Jifl HOfliix no^nncHHKOB 3aKpuTa. 

XIjih oSecneHeHHH GecnepeSoHHoro nojiyqeHHH wypHajia iioa- 
riHCMHKaM, y KOTOpblX epOK nOAIIHCKH HCTenaeT B HIOHe, H£ 33 BM- 
chmo ot Mecia CAann noAnHCKH Ha nepBoe noJiyroAHe, HeoGxoAHMo 
HeMeAJieHHo nepeBecTH ctohmoctb nojiyroAOBoii noAnHCKH 12 py6. 
HCKJiiOHHTejibHO no aApecy: MocKBa «12», B. MepnaccKHM nep., 2, 
KoriTope «AKA,I^EMKHHrA» > c o6fl3aTeJibHOH npunucKon Ha 
no^TOBOM nepeBOAe Ha3B3HHH wypHajia, noApoSHoro aApeca, 
cpona noAnHCKH h Ns 3ana3a. 

CpoK h HOMep 3aKa3a Barnett noAnncKH yna3aH Ha aApecHOM 
HpjiuKe OaHAepoJiH nojiynaeMux BaMH HOMepoB jxypHajia h 
b noAnncHOH kbhtbhhhh. 


K-pa «AKA,aEMKHHrA» 


